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DIVERGENT THINKING JESTS, WHICH MEASURE THS ABILITY TO
PRODUCE DIVERSE RESPONSES TO PROBLEMS THAT MAVE NO SINGLE
ANSWER, AND CONVENTIONAL TESTS OF CONVERGENT THINKING WCRE
COMPARED TO DETERMINE IF THE TWO TYPES OF TESTS REPRESENTED
MORE THAN ONE DOMAIN OF PSYCHOLOGICAL APTITUDE. ALL STUDENTS
IN A GENERAL PSYCHOLOGY COURSE WERE TESTED, AND COMPLETE
RECORDS WERE OBTAINED FOR 300 FEMALES AND 117 MALES. TWO
FORMS OF THE SCHOLASTIC APTITUDE TEST (SAT) WERE THE
CONVERGENT THINKING MEASURES. TWO IMAGINATIVE ESSAYS AND
ACADEMIC GRADES WERE THE CRITERIA OF CREATIVITY AND
ACHIEVEMENT, RESPECTIVELY. THE DIVERGENT THINKING MEASURES,
ALL SEMANTIC IN NATURE, WERE “WORD MEANINGS," "ANAGRAM"
(SCORED FOR FLUENCY AND UNCOMMONNESS OF RESPONSES), “PLOT
TITLES® (SCORED FOR QUALITY AND FLUENCY), “USES" (SCORED FOR
FLUENCY AND FLEXIBILITY), AND "CONSEQUENCES" (SCORED THE
SAMES AS “"USES"). AFTER TESTING, THE FIRST THREE OF THESE
MEASURES WERE DISCARDED. RESULTS OF THE INVESTIGATION
INDICATED THAT DIVERGENT THINKING TESTS, COMBINED AS MULTIFLE

v PREPICTORS, (1) ARE BETTER THAN CONVERGENT THINKING TESTS
=1 {SAT} As MEASURES OF CREATIVE FERFORMANCE, AND (2) ARE NOT
e o BETTER THAN CONVERGENT THINKiNG TESTS AS PREDFCTORS OF
Z ACADEMIC ACHIEVEMENT. (AL)
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Divergent thinking tests, which measure the ability to produce di-
verse resronses to problems that have no single answer, and conventional
tests of convergent thinking we»e comparedi to determine whether the two
» types ol tests represented mcre than one domain of aptitude.
Five semantic~content tasks yielded nine divergent thinking scores
under test conditions. Subjects were 417 college soi)homores. SAT-V and
| SAT-M were the convergent chinking measures. Two imaginative essays and
acadenlic grades were the criteria of creativity and achievement, r';spectively.

‘ . Statistical procedures included factor analysis and multiple regression

|

i‘&g, snalysise

| No consistent sex differences were found for the divergent thinking

; scores. Six divergent thinking variables formed a cluster distinet from

i ths SATs. Fluvency (quantity) scores were more consistently intercorrelated
%han were scores for flexibility, cleverness, and uncommonness cf responses.
In combination, but not when taken individually, the divergent thinking
_measures excelled the SATs as predictors of essay writing performance.
The SATs were superior to the combined divergent thinking variables as
prediciors of academic achievement. Adding SATs to divergent thinking

variables iinproved prediction' of essay scores and of cne achievement

criterion, Soclial Science grades.

~ Tt was concluded that there are semantic divergent thinking and
' convergent tﬁinking tests that measure different aspects of intellectual
.aptitude. The former are more closely related to judged creative verbal

performance, the latter to success in conventional acadsmic programs.
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CHAPTER I

STATEMENT AND DEFINITION OF THE PROBLEM

Statement of the problem

Everyone agrees that "creativity® is important, but there is
little agreement abcut what it is, how it is distributed, or how it
should be studied. Yamamoto (1955) used the metaphor of the blird
men and the elephant to describe the current state of creativity
gesearch, McNemar (1964, p.876) also found this field to be chaotic,
ard commented, "The definition of creativity is confounded by the
diversity of subareas within the field, the criierion problems are
far from licked, and so 1ittle is known about the creative process
that measuring instruments are, seemingly, chosen on a triai-anc-
error basis.”

No docubt, these observatlions are valid, but the problems are not
impossible to resolve. Creativity ressarch that has the purpose of
clerifying basic concepts and relationships should help to reduce the
confusion and controversy. The present study aims to contribute to
better understanding by dealing with some of the most basic, y«u
persistent, questions in creativity research: what is the nature of
relationships of “creativity tests" to each other, to judged creative
psrformance, and to conventionsl measures of aptitude? How uszful are

"oreativity tests® for predicting academic achievement? Are there any

important. sex differences in performance on these tests?

.



Definition of terms

This study aims to provide evidence that is pertinent to the
questions raised in the preceding paragraphe In reporting this
study the following definitic.s will prevall:

Creativity: The definition given by Drovdahl (1956, p. 22)
conveys the essential meaning of the concapt as it was used in the
p‘:;asent study. Described by its author as "a distillation of the

various definitions that have bes
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reads as follows:

Creativity is the capacity of persons to produce
compositions, products, or ideas of any sort which are
essentlally new or novel, and previously unknown to the
producer, It can be imaginative activity, or thought
spnthesis, where the product is not & mere summation.
It may involve the forming of new patterns and combina-
tions of information derived from past axperiencs, and
the transplanting of old relationships to new situations
ard may inwvolve the gensration of new correlates. It
mst be purposeful or goal direcied, not mere idle
fantasy--although, it need not have immediate practical
application or be a perfect and complete product. It
may taks the form of an artistic, literary, or scientific
production or may bs of a procedural or methodological
neturs,

Divergent Thinking: Introduced into the literature by Guilford

€1959, p. 381) and described as one of the basic types of intellectual
operations in his system of factors that comprise the "siructure of
intellect®, divergent thinking is defined as "the kind that goes off
in different directions. It makes possible changes of direction in

problem solving and also leads to a diversity of answers, where more

than one answer may be acceptable.n

Convergent Thinkings Also named by Guilford (1959, p. 376) and
included as a basic type of intellectual operation in the "stmucture
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of intellect®, convergent ?hinking consists of the abllities involved
in arriving at the one correct answer or solution to a problem.
Conventicnal tests of aptitude and achievement consist almost
exclusively of this kind of item.
Previous related work

In their survey of tests of creativity, Taylor and Holland (1962)
opened the report with the comment, "Research knowledge sbocut creative
ity is scanty." They referred to the recency of intansive ressarch
in the field, for it is only in the last dozen years that any but
sporadic efforts have been made in the application of psychometrics
to the problem of identifying, understanding, and predicting creativi-
ty. The usual approach had been to study single variasbies, often
measures of intelligence, as ihey rslate to creative productivity.
The work of Guilford, made feasible by the availability of high-speed
computers, culminated in his mlti-factorial conception of the
nStructure of Intellect®, perhaps a milestone in the history of this
topic (Guilford, 1959). An immediate consequence of the new view of
intellect was a renewal of interest in studylng varions manifestations
of intellectual processes, aided now by the wide availability of
computers that handle multivsariate data economically. The group of
factors that Guilford identified as the "divergent thinking® type of
intallsctual opsration was seen ss providing a worthwhile spproach

to the study of the "creative" person, process, and pr~"'ot.

Contrasting with conventional tests of ability or achievement that

require one correct answer (and measure Guilford's "convergent think-

ing" type of intellectual operation), the divergent thinking type of

s A *
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test assesses the abllity of the subject to produce multiple, divorse,
uncemmon, or original responses to problsms that have no single,
correct answer.

For somes users, _t.hs divergent responses were seen as correlates
of the {fluent and fl'ex:"xble functloning assumed to characterize creative
parformance in "real life", Others took divergence on the tests tec be
a direct measure of creativity. The divergent thinking tests are often
called "creativity tests", but it is not always clear which of the two
meanings is implied. Getzels and Jackson (1962), Torrance (1962), and
Wallach and Xogan (1965) have used summeé Wereativity test® scores to
identify "creative® subjects, and then proceeded to seek correlates in
other dimensions of individual differences. This approach seems to
some observers to short-cut the criterion problem (Thorndike, 19633
McNemar, 1964).

Another criticism of the practice of combining creativity tests to
form a single composite score has been made on the grounds that
creativily measures lack sufficient equivalence to be used in this
manner (Thorndike, 1963).

Getze) 5 and Jackson (1962) reported that "high-creative" students
acideved as well in school as did "high-intelligences" students, de-
spite lower intelligence scores. For the entire sample, they found
low cerrelasticns between creativity tests and intelligonce scores, and
highar correlations between creativity tests and verbai-content school
sachlevement than between the latter and IQ. This study generated
considerable research into the relationships between creativity,

intelligence, and achievement (Torrance, 1962: Yamameto, 1564;
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Cline, Richards, and Needham, 1963; Flescher, 1963). Several
rev':te'ws of the Getzels and Jackson publication have been critical of
ths rescarch design and the tendency to generalize findings from a
highly selected sample {DeMille & Merrifield, 1962; Coffmen, 1963).
It has also been observed that, had regression cifects been taken
into account, the results would have been less "unexpected" (McNemar,
1964).

Wallach and Kogan (1965) reviewed the literature and found no
basis for any claim that "creativity" and "intelligence" are terms
that refer to different unitary psychological dimensions. They
pointed out that the creativity indices were no more related to each
other than to intelligence measures. From their own investlgation,
however, they reported positive rssuits. Their creativity measures
were relatively homogeneous, and essentially uncorrelated with
intelligence. It is their contention that the method of msasuring
creativity has been incorrect in previous studies. Arguing that cre-
ative behavlior is more likely to occur in a leisurely, playful,
unstressful atmosphere, they proceeded to eliminate all "test-liken
features from the data-gathering situation. Two assistants made
behavioral observations and secured responses to the creativity
measures in a relaxed, friendly, gams-like setting. There were, of
coursey, no time-limits to any of the prodedures. The principal investi-
gators were critical of previcus studies for failing to take into
account the "social setting” of ths data-gathering process, but seem
less concerned with the role of the observer in the process of obtain-

ing objective data. They were apparently satisfied, having produced
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| ersativity measurs rszulte that were uncontaminated by intelligence

factors, that they were measuring difisrences in creativity avd not
something else, for no othar criterior was used in the study.

|
Investigations that have employed independsnt criteria of
‘ creativity have frequently used talented subjects whose creative
productivity has been determined by peer nomination (MacKinnon, 1962),
} by supervisor ratings (Taylor, 1961), or from biographicsl dats
(Holland, 1961). These studies consistently rsport 1ittle predictive
‘ value for tests of any kind. This ocutcome is not unexpecied, however,
when the restricted range of ability is considered. McNemar, referr-
ing to this situation, bluntly asks, "Why do correlational studios
under such adverse circumstances?® (1964, p. 878).
The evidence on the existence of sex differences in performasncs
on creativity tasks is inconclusive. Merrifield (1965), in a review
- of ths literature, reported a study taat found girls higher on dis
\ vergent thinking tests, bu’ lowsr than boys on tests of convergent
thinking. He comented, "This result is consistant with findings of
| - many other investigators®. However, Locke (1963), Piers, Daniels, ard

Quackenbush (1960), and Smith and Neisworih (1966) found sex to be an

unimportant variable for most of the measures employed.
The present study
This investigation attempts to avoid some limitations of previous
studies in terms of sample selection. It also attempts to determine
the degree of independence of several divergent thinking variables,
S ‘ and to compare divergent and convergent thinking tests as predictors
’ of judged creativity and as predictiars of academic achlevement.

PAFulToxt Provided by ERIC
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The dats wers collected under "test? conditions. The rasearch

procedures were (ssigned to test these hypotheses:

1. Sex differsnces in divergert thinking ave unimportant.

Two sources of svidence lead to opposite expectations of per-
formance of "n.los and females on tasks of tha divergent thinking
kind, The first is the freguent finding that females ocut-perform
males on tests thct are loaded on verbal factors. If the divergent
thinking tests that are uced are also verbal, then female supsriority
would be suggested. The second line of evidence comes from research
on behavior in structured compared with unstructured situations.
Witkin's work (1962) suggests that the greater "field independence e,
of male sui:jects would previde an advantage for mules over females in '

& responding to divergent thinkino taske, bhecauss mindmal struciurs is

is equivocal, but this may b2 due to the tendency for imvestigators
to use mixed batteries of verbal and non-verbal tests. All divergent
thinking tests in the preseut study are verbal (semantie) in nature,
therelore the infiluences favoring either sex are maximized. Undar
this condition it was expected that any differential advantages wouid
balance, and that no important sex differences would be found.

S T

other than with conventional measures of convergent thinking.

The question raised here is whether there are two distinct

i offered. The direct evidence on Sex differences in divergent thinking
l

domains of intellectual functioning, represented by conventional
ability measures on the one hand, and divergent ability measures on the

other. If this difference does, in fact, exist, then there should be
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found little overlap between the two types of measures, as indicated
by low intercorrelations, ani by little shared variance on criterion
variables. The slternative situation would imply that divergert and
convergent thinking tests are simply different means of measuring the
seme intellectual dimension, in which case the shared variance weuld

be as great Wen tke two msthods as it is between the messures of
either method.

3. Divergent thinking tests are egnivalent measures of &
presamed unitary intellectual trait.

Without reference to the degree of independence of divergent
thinking tests from convergent thinking tests, which is considered in
the previous hypothesis, the interchangeability of divergent thinking
tests may be &etornined. A1l of the divsigent fests used in the
present study are semantic in content, therefore homogeneity in
taeto:-structure is more likely than would be the case if non-semantic
tests were included. The differences in methods of gatherins data
(tasks) and in the responses that are scored (fiuency, flexibility,
cleverness) could conceivably produce evidence of several factors
underlying the variabies, or, to the contrary, one "divergent-semantic®
racf.or that is gssessod in various ways might emerge. An outcorme more
nearly approaching the latter situation is anticipated, on the basis
that a falr degree of intra-individual consistency in behavior is
more likely than complete inconsistency, vhers the criterion behavior
is the terndency to make responses. It is slso expected that the number
of responses produced will be positiviiy correlated with the variety
and novelty gf the rssponses, at laast to a2 medsrats degres. This
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b
relationship has been established in the work of Osborn {(1957), and

Parnes (1961).

4. Divergent thinking tesis are better predictors of creative

writing performance than are convergent thinking tests.
It was assumed that the divergent thinking tests would correlate

with creative essay writing more clossely than would the convergent
thinking tests because of the apparent greater number of common
elements in the former relationship. In both divergent tests and
creative writing tasks responses must be produced by the subject, and
& premium is placed upon one or more of the following features of the
responses: fluency, flexibility, uncommonness, appropriateness, and
transformation of the materisl. None of these rospon;c character-
istics is fourd in conventional tests of convergent thinking. In the
latter, the requirement is to select or produce the single responss
that has been keyed as "correct", given a problem situation.

5. Divergent thinking tests are better predictors of academic
course grades than are convergent thinking tests.

The Getzels and Jackson stviy (1962) is the source of this
hypothesls. They reported higher correlations between divergent
thinking tests and school achievement than between standard intelli-
gence tests ard school achievement. The purpose of the present study
is to test the generality of their results.

The present investigation was intended; then, to provide svidence
of the degres to which divergent thinking tests are equivalent measures
of an intellectual domain that is independent of that measured by
conventional aptitude tests; to determine the validity of divergent
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thinking tesis as predictors of judged creative porformance and of
academic achievemont: and ts azsess the importance of sox differences

in divergent thinking.




CHAPTER II
METHOD

Subjects
For ths purpose of providing evidence relevart to the h:potheses

that guided this study, all students in a Gereral Psychology course
were tested, and complets records were obtained for 300 females and
117 males. The s3ex ratio of the sample is s wmilar to that of the
entire institution, which is a New England siate college. These
atudents ire ~epresentative of a wide middle barnd of college students

ir general, in terms of socloeconomis status, scholastic aptitude,

and secondary school academic record. Highly exceptionsl indiwiduals,

who may bs found in rumbers in the most selective and unselective
solleges, are practicaliy gbsent from this sample.
Measures

Divorgent thinking tasks.

Anagram. The subjects had six mimutes to write as many
words as they could make cut of the test word GENERATION. An example.
was given to incure that sveryone knsw the rules of the game.

| "Plot Titles. Two plots were presented and & total of six
mimtes allowed for writing of titles. Subjects were encouraged to

use their imagination.
' Uses. The names of fiva common objects were given, along

with a common and uncommon use for each. The subjects were to 1list

as many additional uses as they could in ten minutes.

11
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Word Meanings. Ten words that have mmltiple dictionary
definitions were exposed at one minute intervals on » screen, the
subjects being asked to write as many different meanings as they
could for each word. One example was given.

Consequences. Mutation in human structure was described and
the subjectis were asked to list as merny immediate ard long-range con-
sequences as they could imagine. Time limit was five mirtes.

Creative writing tasks. Two ten minute essays were written in
cless without advane.e preparation. The stimlus for the first was a
Polaroid reproduction «f Thematic Apperneption Test card #)., the boy
and the violin, which was projected on a large screen. Preceding- the
plcture, these instructions appeared for one wmimite:

This is a test of your creative imagination. You

shall be shown a picture on the screen and you are

to make up & story or plot for which it might be

used as an 1llustration. Tell what led up to this

situation, what is being thought or felt, and what

will bs the cutcoms. Do your very best. Be crsative.

The picture was then shown and remained in view for the entire ten
mimtes., After the picture appeared the same instructions were given
varbally.

The stimlus for the second essay was a brief description of the
plot of Hawthorne's story, "The Minister's Black Veil®. This had been
used by Murray (1938) in studying creative writing ability, those
subjects being tested individualiy in a forty-five minute session.

The following instructions, essentially similar to those in that

sarlier study, were given verbally and repesated once:
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The Minister's Black Veil
This story by Hawthorne is laid in the last century.

The Senuwral 1dasa is that a ministier, after many year: with
his congregaticn, appears in the pulpit cne Sunday morning
wearing a black veil over his face, and thereafier for a
long time is never seen without it.

It would be interesting if you would take this idea
as the mcleus of a story of your own. You may develop
it in any way you plsase and make zny modifications you
desire. As your story will be scored on the basis of its
literary value you must try to make it as good as possible.
You will have ton mimates to write your "short-short®
story. Use your imagization!

WV waw "

-

Convergent thirking tests. Scores were avallsble for all subjects

o g

on ithe Jchelastic Aptitude Test (SAT-V and SAT=-M).

Acadexic achievement. Grades in academic subjects and over-all

A g ans and haadad

grads polnt average wsrs cbtainsd from the college Registrar's records
¢ Every siudent in the sample had completed at lsast one ssmester of
English Composition, §ocial Science, Science, Mathematics, and
Psychology. The recordsd letter grade was used as the measure of
achievoment. Where mere tha:: one semester course had heen completed
in a subject, an average grade was determined. Letter grades of
Ay By Cy D and F were transformed to a five-~point rumersl scale. The
grade point average for three semesters wss rocorded for each student
as the measurs of over-all acaderdic achievement.

Frocedure

Test administration. The course mot'. thres times weekly in three
large sections. The investigator had sole responsibility for the
lectures during the part of the semester when the tests were adrminis-
tered. On testing days all sections took the same tesis. Anagram and

. “{ were done 1.. one class period, Uses and Word Meanings in another,
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Plot Titles in a third, and Veil in a fourth period. Total testing
time was 57 mimites and total class tims required about 75 mimites.
There was complete cooperatior. by the subjects, who informally
reporied they found the tests "interesting" and *"challenging.® It
was stressed that success in the course was in no way related to
performance on the tests. No effort was made to disguise the nature
of the tests, and the subjects were urged to use thier imagination in
responding. )

Seoring of Divergent Thinking tests. Two scores were obtained
for each of these tests: Anagram, Plot Titles, Uses, and Consequences.
The first score for each was the rumber of acceptable responses: a
measure of fluency cr sheer quantity of production, without regard to
quality.

The se~~1d score for each of these tests was derived in ihe
following way: On the basis of o frequency count the Anagram words
were rated for uncommonness on a three point scsle. Words found by
tan percent or more of the subjects received one point, ar additional
point was given words found by less than ten percent but more than
two percent of the subjects, and a third point was awarded those
produced by no more than two percent of the subjects. The sum of
these points for all words constituted the Anagram Uncommon score.

| Three Jjudges, working independently, rated all of the Plot Titles
for cleverness. The titless had been typed on individual strips of
index card to remove them from the co;ntcxt of other titles producesd hy
' the same subject. They were then placed by the judges in riles of

Non-Clever and Clever titles. Five judges now ratei (ke Clever titles
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for quality en a three-point scale, Each of these titles had already

been selected as Clever, so thay were all given one poinit as Clever

point ratings assigned, the answer shests werv then sccred on a scale
of 0=3 for the cleverness of eack titls. Any title on the answer
sheets that was not on the check list of titles rated as Clever,
received zero (0) points for quality. The sum of these points for
both pluts was the subjecti’s Plot Titles Quality Sccre.

Responses to the Uses test were scored for the number of differ-
ent classes of use given for each object. Two scorers, using = pre-
pared check sheet, tallied the number of categories represented by
the responses io each item. These were summed to provide the Uses
Floxibility score.

Consequences was scored the sams way as Uses, thus providing a
sacond measure of flexibility. .n attempt to rate the resconses for
immedlacy versus remoteness of consequence wae abandoned due to lack
of rater asgresment on differentiating criteria.

Only one score was obtained for Word Meanings when it was found
that acceptable responses were almost invariacly in different cats-
gories of meaning. Some subjects free-associated to the stimlus
words, producing numerous responses that could neither be categorized
as alternate meaninzz nor counted s fiuesncy in this context. The

. | single scors represents the ability to produce a varic.y of definitions

of words, a measure of Ideational Fluency.

titles. Agreement among three of the judges was required for final
rating as Very Clever (two points), and by two judges for Most Clever
| rating (three points). Using a check list of titles with quality
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Scoring of Creative Writlng samples. Four judges indeperdently

read each essay. One male and one female were college instructors of
English Compnosition, the others were a female elementary school
teacher and a male Psychologist. The protocols were assembled in
batches of approximately one hundred and reading was done at the
convenience of. the Jjudge, who was asked to reac each batch in one
sitting, spending no more than one mimite on each protocol. This had
bsen found to be sufficient time for reading someswhat longer essays
(McColly & Remstad, 1963), and proved ample for these judges. When
batches were exchanged the protocols were randomized informally. No
marks were made on the papers, ratings being recorded on a separate
sheet by code number of the essay, and no judge saw the ratings of
6 any other judge.

The following instructions were given to the judges:
A four point scale will be used in judging quality.
We are not interested in spelling, purctuation, and
grammar, except as misuse may obscure meaning.
Thess storiss wers written in ten mimites, there-
fore there was little time for correction, much
less re-writing.

Essentially we are looking for differences in
ability to deal with an ambiguous stimulus in an
imaginative way. An important requirement is
that a story be told or a plot developed. The
time element is also important; past, preseni,
and future must be alluded to.

Since this is considered to be a measure of *creative
expression", development of plot and/or character,
originality, organization, flusncy, humor, surprise,
and elaboration provide criteria of quality.

As a basic set of guidelines, the fcllowing scoring
. categories are suggested:l

1 This scoring system was used by Meadow and Parnes for assessing the
originality o?‘y TAT protocols ({

959) .




O e WU — = T P, e el o e e 3
s Rt .-

- — o C e e e e A T P Ay oS A AT Ay A S AL PR S USSP RN GNRPOYIL “ SRRSO S S SSP O

‘\ 17
1 pointe-«description or bare story
2 points—-stery with some elaboration of plot
and/or character
inls--s&me &35 F2 plus good organization or
originality
i points--story with umsuel imaginstive elsboration

g

No suggestion was made concerning frequency distribution of
ratings. The judges differed in leniency, ard their agreement on the
quality of the protocols is expressed by the average inter-rater

f reliability coefficient of .54, over a range from 48 to .67. The
reliability of the summed ratings of all four Judges, detsrmined by
the Spearman-~Brown fom'mla, was «83 for TAT and .82 for Veil.?

Data Analysis. The data were entered on IEM cards and the
IEM 7040 ccrmputer at the University of Connecticut computer center was

9 used for all analyses.

' Thig study utilizes college. students as subjects and seeks to
determine the relationship between their responses on several tests of
divergent thinking and their performance on creative writing tasks. It
also seeks to determine the relationship of divergent thinking test
performance to college success, as measured by grades in certain
acaderdc subjects, and by over-all Crade Point Average. The utllity
of the SAT-Verbal and SAT-Math tests for predlcting beth creative
writing performance and college grades will be compared with that of
the divergent thinking tests. Interrelationships of all of the
variables will be determined by analytical statistical methods,
inciuding miltiple regression procedures and factor analysis.

2 Increasing the rumber of judges has the same effect as a proportionel
incresse in the length of a test, (Guilford, 1965, p.466).
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CHAPTER III
RESULTS

For convenience and clarity ¢f exposition the results of ihs
investigation are presented in this chapter in five sections, each
of which i+ vrincipally concerned with one of the hypotheses that
guided the research.
I. The hypothesis that sex differences in divergent thinking ability

are unimportant was investigated by testing the significance of
differences between male and female parformances on divergent thinking
variables, in terms of both mean scores and relative frequency of
production of "best" performances.

Table 1 presents data that compares mean performances of males and
females on the divergent thinking variables. Sex differences are sig-
nificant in only one comparison: the females produced more Anagram
responses. Uss of SAT-V as a covariate, to control for initial sex
differences in verbal ability, resulted in one change in the findinga
of Table 1. Under this condition the males exceeded the females in
production of Word Meanings, at the .05 level of significance.

In Table 2 the sex comparison focuses on uncommon rather than
average performances. The frequency of msles and females as producers
of scores above the 10th decile for the total sample is shown. Malss

18
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TABLE 1
COMPARISON OF MALE AND FEMALE MEAN SCORES ON

w\

DIVERGENT AND CONVERGENT THINKING VARIABLES

Male Female
Variable M 1)) M SD t —
Anagram Fluency 25.6l] 8.77| 29.67 | 7.77 1&..85‘= :
Anagram Uncommon Fe74 1 3420 B, 121 3.23| 1.08
Plot Titles Fluency 7471 3,05 743 2.89 .07 : 3 ’
Plot Titles Quality 1.85| 2.57| 1.52| 1.81y l.24 | -
Uses Fluency 14,58 | 4,07 14.36| 4.60 A48
Uses Quality 13.03 | 3.60| 12.63| 3.67| 1.01
Q Consequences Fluency 6.35) 2.311 6.4 2.07 24
Consequences Quality 3.12 | 1,05 3'.11 1.12 .03
Word Meanings 27477 | 5.21 1 27.07 | 4.27 | 1.30
SA?-Verbal 469.22 |77.91 | 487.51 | 77.30 | 2.15%
SAT-Math 496439 [75.96 1472.65 | 74.83 | 2.85P
Note. - SAT-Verbal and SAT-Math are the convergent thinking
variables. '
df = 415; Male N = 117; Female N = 300
g 57

¢ pe,001




CCMPARISON OF FREQUENCY OF MALE AND FEMALE SCORES ABOVE THE
10TH DECILE GF TOTAL SAMPLE ON DIVERGENT THINKING VARIABLES

MADT D [ ]
& iFains. o &

Varisble Obs2rved Frequency lﬂ’
Male Female

Anagram Fluency 8 3% 1.860
Anagran Uncommon 13 ?9 +116
Plot Titles Fluency 15 27 1.050
Plot Titles Quality 16 26  1.860
Uses Fluency 12 30 +00C
Uses Quality 15 27 1,050
Conseguences Fluency 13 29 116
Consequences Quality 11 3l o116
Word Meanings 19 23 5.710%
Note. = Expected frequency Male = 12, Female = 30;

afr =1
* ,05>p> .01

-
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cant, including that for Anagram Fluency.

In these results the sexes do not differ significantly either in
average psrformance or in production of the best performances, except
for the Anagram Fluency and Word Meanings variables. With these
restrictions, then, the hypothesis, that any sex differences in
divergent thinking are unimportant, may be accepted.

II. The hypothesis that divergent thinking tests share more common
variance with each other than with conventional measures of gonvergent
thinking was investigated by subjective examination of iriter-correla-
tions between the variables, by factor analysis, and by multiple
regression analysis,

This hypothesis postulated the indepe:dence of divergent thinking

scores from conventional convergent thinking scores. One way of

demonstrating this situation would be to show clustering of inter-
correlated variables in two discrete groups, with aigh correlations
within but low correlations between the groups. Another method would
be to factor-analyze the correlation matrix and show low common-factor
1éad1ngs and high unique-factor loadings for the two kinds of tests.

A third app. ach would be to demonstrate that specific eriteria would
be predicted significantly more accurately when the two kinds of tests
were combined as predictors than when either type of test is used
slore. This last method would, by using a criterion, provide evidence

of shared factors in the predictors. In this situation, the use of
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several different criteria would have the added advantage of permitting
evaluation of the predictive validity of jivargent Thinking variables,
a matter on which there is 1little information. The results of the
subjective cluster analy:sis, factor analysis, and multiple regression
methods of examining evidence pertivant to the hypothesis are
described in the following sections.

(a) Subjective cluster analysis

- The clustering of interrelated divergent and convergsnt thinke-
ing variables in the total sample is shown in Table 3. Cluster A

consists exclusively of divergent thinking (DT) varisbles, and

triangle B is a clustor of certain DT and convergent thinking (CT)

variables. Word Meanings is the key variable that ties clusters A

and B together. It belongs with A as well as B, but was separated
from the former in order to show clearly the clustering of triangls B.

Plot Titles Quality is more closely associated with the varlables of

cluster A than with those of cluster B.

Among cluster A variables, only Consequences Fiuency correlates
with any cluster B variable at the .0l lavel of significance. Thus

there are two clearly defined groups of variables. In addition there

is one variabls that belongs with both groups and dne that is mainly

associated with cluster A.
In Tables 4 and 5 amlysis of the male and female sample inter-

correlations reveals a cluster of variables identical to cluster A of

Table 3. Word Meanings correlates with all variables except Plot

Titles in the female sample, and is Just short of significant correls.
tion with SAT-M in the male sample.
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. TABLE 3 —

INTERCORRELATIONS OF DIVERGENT THINKING AND CONVERGERT

THINKING VARIABLES FOR TOTAL SAMPLE, ARRANGED TG SHOW CLUSTERS

( N=U417)
A
1 2 3 4 5 6 7 8 9 10 .
Plot Titles Fluency 1l
Uses Fluency 2 | |40
Cluster A
Uses Flexibility 3 37 93
Conssquences Fluency 4 31 37 35
Consequences Flexibility 5 | |17 24 23 5S4
_ é Plot Titlos Quality .6 i6 11 17 17 08
/ Word Meanings 7 | 20 30 31 29 16 13
Anagran Uncormon 8 11 08 10 10 08 15
Cluster B
Anagram Fluency 9 | 07 02 03 17 10 09
SATWV 10 |-01 05 08 1% 10 08
SATEM 11 |-06 01 C1 10 09 06 4
.g‘-
Note. - Dacimals are omitted. Gorrelations of .10 and .13 N
are required for significance at the .05 and .01 levwsls, !
. respsctively.
- SA2:V and SAT-M are the convergsnt thinking
g variables.
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INTERCORPELATIONS OF DIVERGENT THINKING AND COKNVERGENT

T™TADTR I

THINKING VARIABIES FOR MALE SAMPLE, ARBAMEDTOSHWCLUSTERS

(v = 117)
< —
P
1 2 3 4 5 6 7 8 9 10
Plot.Titles Fluency 1l
Usss Fluency 2
Cluster A
Uses Flexibility 3 40 93
Consequences Fluency 4 35 41
; Consequences Flexibllity 5 29 32
() Plot Titles Quality 6 % 17 23 27 08
Word Meanings 7 29 33 3% 35 24 |21 \
Anagram Uncommon 8 15 05 07 13 05 {27 {37
_ luster B
- Anagram Fluerncy g 1 05 o8 18 ob |22 |34 69
X SAT-V 10 | o1 01 os z2 15 ©9 |47 21 21
| SAT-M 11 |-10 03 02 06 1% O 17 09 12 28

respectively.

Note. =~ Decimals are omitted.

Correistions of .18 and .24
are roquired for significance at the .05 and .0l levels,

SATWV and SAT<H ars the convergont thinking

variables.
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INTERCORRELATIONS OF DIVERGENT TEINKING AND CONVERGENT
THINKTNG VARTABLES FOR FEMALE SAMPLE, ARRANGED TO SHOW CLUSTERS
(8 = 300)

3 4 5 6 7 8 9 10

Plot Titles Fluency

Uses Fluency

Uses Flexibility
Congequences Fluency

Consequences Flexibility

33
19

Cluster A

55

Plot Titles Quality

Word Meanings

W ® N O W & W dD M

Anagran Uncommon

5 o5

Anagram Fluency

A5

10
30
11
c0

03

12

10
26
09
15
17

10
o [
09 17
07 137

Cluster B
23

20 22

ok 06

17 602\23-\!

variablss,

ERGEYS CEEYS]
Pt T 11 20O IR
ity

Note. - Decimals are omitted.
are required for significance at the .05 and .01 levels,
respectively.

SAT-V and 'SAT-M are the convergent thinking

Correlations of .1l and .15
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Cluster B consists of two overlapping groups of variables in both
male and female samples. Iis somposition difisrs, however, in the two -
sexes. The basic difference is in the roles of Plct Titles Quality and
SAT=M. In Table 4, Plot Titles is ons of the B sub-clusters, and
SAT-M iz not included. Table 5, for he female sample, shows the re-
verse of that situation.

Essentially, the Anigram measures are consistently more closely

related to the CT than to the DT variables, while the remaining DT

variables ave more relgﬁed to each other, with the exception of Word |

Meanings and. in the male sample only, Plot Titlus. The hypothesis
receives su port in the sens that homogeneous divergent thiriing
variables that are prestically unrelated to convergent thinking ability
may be found. However, it may not be assumed that any task that
encourages the production of divergent responses belongs with the DT
group more than with CT variables.
' (b) Factor analysis

In order to provide rore objective evidence on the relation-
ship of divergant thinking vﬁables to each other axd to convergent
thinking measures, a formal factor analysis was undertsken. The
computer program performed a Principal Components factor analysis, and
also a Varimax rotation of the principal axes. Complete data resulting
from both procedures appears in the Appendix. The abbreviated material
that co. stitutes Tables 6, 7, and 8 in .;.his section presents only those
factor lcadirgs that exceed .300, in order to show most clearly the
pattern c;i' ngignificant® factor loadings. The 300 criterior Jas
chosen as the lowest level for inclusion of loadings of variables

e U U R T S S W S o T



TABIE 6
PRINCIPAL FACTOR PATTERN FOR ZIVERGENT THINKING
AND CONVERGENT THINKING VARTABLES IN THE TOTAL SAMPLE

(N = 817)
Factors _
Variable I| ITI1 IIX§ IV Vv VI )
- Uses Flexibility 761 | -438 =318
Uses Fluency 754 | <470
Consequences Fluency 671 : 515
‘ Word Meanings | 606 neé6
' Plot Titles Fluency 531 31
Consequences Flexibility 509 689
. Anagram Uncommon 410 | 618 | -491
5 Anagran fluency ) 356 | 619 {-510
/ SAT-V k3| 488 | 517
Plot Titles Quality 325 911
SAT-M 504 | bd7 -529

Note. - Only lcadings greater than .300 zre included

and the dacimal points have been omitted.
- The six components account for 3l.1l psr cent
e of the totsl variance in the battery ef eleven variables.
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TABLE 7
PRINCIPAL FACTOR PATTERN FOR DIVERGENT THINKLIRG
AND CONVERGENT THINKING VARIABLES IN THE MALE SAMPLE
(v = 117)

Factors

Variable I iI I v v 1

Uses Flexibility W7 | =469 377
Uses Fluency 731 | =499 392
Consequences Fluency 698 =462
Word Meanings 680 305 345
Plot Titles Fluency 579
Consequences Flexibility 557 391 |45k =349
Anagram Uncommon L50 672 | <363
Anagram Fluency 445 637 | -355 =314
Plot Titles Quality 413 =303 782
SAT-V 374 503 498 436
SATeH 325 | 622|429 =34

Note. - Only loadings greater than .300 are included
and the decimal points have been omitted.
The six componants acceunt fer 83.7 per cent
of tho total warisnce in the battery of eleven variables.




TABLE 8
PRINCIPAL FACTOR PATTERN FOR DIVERGENT THINKING AND
CONVERGENT THINKING VARIABLES IN THE FEMALE SAMPLE

(N = 300)
Factors
&, Variable I || x| |v
- Uses Flexibility 766 | =433
i‘ ) Use:r Fluency 764 | k67
B Corisequences Iluency 655 545
u a Word Meanings 573 =375
i E Plot Titles Fluency 505 | =317
Consequences Flexibility 488 698
Anagram Uncomamon ol | 589 | 387 1-360
SAT-¥ . DL | usi|-6u9
! Anzgram Fluency 340 | 612 { 526
Plot Titles Quality =915
SAT-M

Note. -~ Oniy loadings greater than .300 are included
and the decimal points have been omitted.

The five components acconnt for 65.4 per cent
of the total variance in the battery of eleven varisbles.
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;\.‘;}.‘ on the factors because of its wide asceptance as a fair estinate of

o significance. There ary no exact statisties that delinsate the error

_; distribution of factor loadings; ‘i‘.hei%f@i‘@l & "ruie-of-{iumb* procsaure

is ger.:azjally followed. Consideration was given to the mothod advanced

) by Harman (1960, p. 177) in which the average intercorreletion of the
variables as well as ths sarmple N are involved in producing an
estimate of the standard error of factor loadings. But Harman's
rce_thod was Jjudged to be too lonient when it was found that, for the
total susple N of 417, with an average intersorrslation of .19, load-
ings ¢f as spall a valve as .180 would be significant at the .05 lsvel.

“' In view of the present intention of merely displaying the diff.

ersntiated factor patterns in ¢ converient form, it was decided that

the risk of an ervor of the second lkind would be the better choice.

&

Comparison of Tsbles 6, 7, and 8 with Tahles 3, 4, and 5 reveals
the commensurate relations of the formsil factor anslysés with the more
subjective “correlaticn cluster inspection® approach. In Tables 6, 7,
ard 8 the rark order of the first seven variables for loading on
Factor I is identical in all samples, and includes the five variables
S that constitute Cluster A of Tables 3, 4, and 5. Word Meanings 1is
e aguin sesn to be closoly related to the "cluster A" variables, while
' Anagrame, as well as the SATs, show low relationship with the reaalning
= variables.
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= The Varimax Factor Pattarns showm

the %simplest® factor stiucture of the DT and CT variebles, and result

B B from the kotation of ths principal axss to planes that are maximally
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VARIMAX FACTOR PATTERN FOR DIVERGENT THINKING AND

CONVERGENT THINKING VARIABIZS IN THE TOTAL SAMFLE

(N = 417) ‘

k

_ Factors

Variable I I III v

Uses Fluency 927

Uses Flexibility 925 i

Plot Titles Fluency 583 i

& Word Meanings 383 - 599 B
Consequerices Fluency 307 794

. Anagram Fluency 830 P

Anagram Uncormon 874 )

SAT=V 830 o

SAT-N 689 ~

Consequences Flexibility 886 X

Plot Titles Guality* -

Note. - Only loadings greater than .300-are inciuded and : :

' the decimal points have beer dropped. '

* This variable has no loading above .300.




TABLE 10

VARIMAX FACTOR PATTERN FOR DIVERGENT THINKING AND

CONVERGENT TEINKING VARIABLES IN THE MALE SAMPIE
. (4 =117)

Factors

Variable

II

111

Uses Fiuency
Uses Flexibility

Consequences Flusncy

Plot Titles Fluency

Consequences Flexibility
Word Meanings

Anagiram Uncommon
Ansgram fluency
Plot Titles Quality
SAT-V

SAT-M

885

R &B

590
394

152
876
a7
479

393
hé7

758
717

Note. - Only loadings greater than .300 are included
and the decimal points have been dropped.
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VARIMAX FACTOR PATTERN FOR DIVERGENT THINKING AND
CONVERGENT THINKING VARIABLES IN THE FEMALE SAMPLE
(N = 300)
Factors
Variable I II III Iv
Gses Fluency 925
Uses Floxibi?‘zity 923
Plot Titles Fluency 595
a Word Meanings %5 618
Consequences Fluency 300 £09
Anagram Fluency 889
Anagram Uncomion 863
SAT-V | 862
SAT=-M 867
Consequences Flexibility 884
Plot Titles Quality*

Note. =~ Only loadings greatsr than .300 are included
and the decimal points have been dropped.

* This varisble has no loading abcve 300,
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independent. In the male sample the ubiquitcus character of Word
Meanings is again shown., for it has loadings on all three factors. The
Ansgranm variables share common variance only with Plot Titles Quality,
while Factors IT and III replicate the relationships shown in

Cluster B of Table 4,

The Varimax Factor Pattern for tho femasle semple zhows similer
variables included in Factor I as in the mals sample, with the single
exception of Consequences Flexibility, which, however, is linked to
the Factor I variables through its relationship with Consequenves
Fluency, as seen in Factor IV.

The Anagram vaiiables are clearly segregated from all others in
Factor IT in the femsls sample, which is a departure from the male
situation. Tho SATs are agein related to Word Mearings, as in the male
sample. Flot Titles has a different role in the female sample, where
it fails to appear with significant loading on any factor. This
exceptional character of Plot Titles Quality was noted in the ciuster
inspection, but is more clearly revealied in the presont factor analysis.

It may be noted that, had the more stringent significance.level ‘
of 400 been required for inclusion of loadings that represent a ‘
factor (a level that is favored by soms factor analysts), the Varisax
rotations reveal perfect "simple structure® in the fensle sample, with
no overlap of wvarisbles ard te.ct,orsa' Factor I is then composed of Plot
Titles Fluency and the Uses variables, Factor II is the Anagram scores,
Factor III is Word Meanings plus both SATs, and Factor IV is the
Consequences variables. Plot Titles Quality, of course, is still
outside this structure.
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With the use of the same criterion, the mals sample would have
perfect "simple structure™, with the exceptio‘;x of Word Meamings, which
wouid still load on twe f2utors.

The sex differences in factor pettern are not great, whether the
required level of significance for factor loadings is placed at .300
or 400, but 1% may be observed that the female sample tends to show
more differentiation than does the male smpie, since the variance is
distributed ahong four rotated factors in the former group, and among
only three in the case of the males. In both sexes the rotated factor
patterns demonstrate approximately equsl "simple structure®, btut, with
the difference in number of underlying factors to which variance may be
apportionsd, the female sample appears to be more complex.

It aay be concluded, then, that the hypothesis, which postulated
that divergent thinking varisbles are independent of convergent think-
ing varisbles, receives support from the present factor analysis, with
the same rastrictions that accompanied the "cluster inspecilen® -of
the preceding scotion:

| {1) Anagram does not "belong” with the divergent tainking group
of variebles becauss the Anagram Plusnsy and Flexibility scores, while
#itting the requirement of being emitted responses, show 1itile in the
way of common variance with the othsr DT variables, and, in fact,
correlats better with convergent mnkir}g tests of the SAT kind.
(2) Plot Titles Quality, while apparently well-qualified as a

divergent thinking variable on the basis of face validity, shares little

common variance with the rest of the divergent thinking variables.




(¢) Multiple regression anslysis

-

Evidence of ihe relative indepandence of DT &nz Ot verievlss
is further shown in Tables 16, 17, and 24. In Tsbles 16 and 17 the
prediction of creative writ,ing performancs i3 sigrificantly betler when
DT and CT varisbles are combined as wultipls predictors; than when
eithar set is used elone. This providss evidence of significant
unshared variance in the two sets of variables. In the prediction of
academic performance (Table 24), only Sccial Science grade is predicted
better by a similar combination of DT ané. CT variables than by the CT
set alons. For these scademic criteria the DT variebles acsount for
very little variance, whether used by themssives or combined with CT
variables. .

The degree to which DT variables are relatively independent of CT
varisbles depeiis upon the criteria used. The amount of shared
variance is svbstantial in crective writing, btut generally insignifi-
cant in course grades.

On the basis of the evidence that has been examd.ned, the present
hypothesis may be given qualified acceptance. Several DT variables
have been found to share more common variance with each other than
with CT measures, but not all of the DT variablas may be included in
this group. For exsimple, Plot Titles Quality, a variable with good
face validity as s DT measurs, is inconsistently related with the
other DT variables. This finding is reeson to use caution in treating
divergent thinking variables as if they were equivalent and iater-

chanzeable measures of a homogeneous ability.
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IIT. The hypothesis that divergent thinking tests are equivalent

BEESUTSS oL & prosumed unitary intellectusl trait was evaluated by

obseirvation of intsrcorrelstions of the variables, factor anslysis,
and by determinition ¢f trait-msthed relaticnships. :
In contrast with the preceding hypothasis, ths present hypocthesis
focused on the divergemt thinking variables alone srd propesed that
they were univccal, that is, were equivalent msasures of a unitary
trait, If so, theze variables could be summed to form a composite,
and the more easily obtained dats could be used for econciny. A single

1 ,WHMWFWWWWWMMWIN " 5 ORI, TR e .
IR LT . . W . - . o . T .
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corposite measure of this kind would have the advantage of good
roliatility and usability., whether the predictive velidity of the
cemposite wonld be erhanced over that of the compcnents would have to
be determined in specific situations.

Tne subjective cluster analysis method used in evaluating the
preceding hypothesis provides some informatipn pertinent:. to the
present concern. ‘There it was shown that the divergert thinking
variables wers not univocal, but that a group of six variasbles formed
a cluster «f significantly ralated elements. Both iJses scores, both
Consequences scores, Plot Titles Fluency, and Word Meanings couprised
the cluster. In order to make ths more detailed analysis required for
evaluating the present hypothesis this study adapted thoe Method-Trait £
peredigm introduced by Campbell and Fiske (3.959). i

The Campbell and Fiske technique requires at least two methods of
measuring two or mors traits in order to determine whether trait

measures are independent of methods of measurement. With the exesption
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of Word Meanings, the divergent thinking tests yielded two scores,

one a measure of Fluanay, the other s msasurs of productiocn of diverss

and uncemmon responses. In this section, for convenience, the latter
will be called the Quality score, Each test is & method of measuring
divergent thinking, and the two scores may be considered as traits of
the operant mode of respending. Table 12 presents the data for the

tolal sample. Tables 13 and 14 present the data for males and females

PR TR WS ) (0 AT N ey I T A 01 vy M )

respectively.

In all three tables the diagonal entries in italies show the
common method-different trait correlations; that is, the ¢ro=s
correlations that result when the two traits are measured by the same
method. Only in the case of Plot Titles (A2-B2) is any correlation
below the .05 level of signiticance. For the sther variables the
inter-trait correlaiions are higher than any other relationships in
the matrices, which is an indication that scores for Quantity and
Qualily are not independent. In practical terms, the pradiction of
any Quality score is better by use of its companion Fluency score than
by any other Qualiiy score.

The squares (quads) contain hetero-trait, hetero-method entries.
In each quad the upper-left and lower-right values are common trait-
different method correlations, while the lower-left and upper-right
entries are different trait-different method correlations,

Where the upper-left and lower-right correlations within a quad
are higher than the lower-left and upper-right pair, the traits are
being measured relatively independently of the methods. inspection of
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TABLE 12
METHOD-TRAIT RELATIONSHIPS FOR TOTAL SAMPLE
(N = 417)

Method 1 Method 2 Method 3 Method 4
Al Bl AZ B2 A3 B3 A4 B4

¥ethod 1
(Anagrax) Bl | 62

A2 | o711
Method 2
(Plot Titles) B2 | 0915 16

A3 02 08 4O 11
Methed 3
(Uses) B3 03 10 37 17 93

Al 17 10 3117 37 35
Method 4 -
(Consequences) B4 10 €3 17 ¢8 2k 23 sk

Note, - Decimols are omitted. p<.05 and p<.0l require
correlations of .10 and .13 respectively.
Trait A is Fluency, Trait B is Quality.
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TABLE 13
METHOD-TRAIT RELATICNSHIPS FOR X' LE SAMPLE
(N =117)

Method 1 Method 2 Method 3 Method 4 -

Al Bl A2 B2 A3 B3 Ak B4 !
Al :
Method 1
(Anagram) Bl | &9
A2 | 1435
Method 2
@ (Plot Titles) B (2227 | 14
A3 06 05 bs 17
Msthod 3
(Uses) B3 | 08 07 4o 23 93
A4 18 13 35 27 k1 42
Method 4
(Consequences) B4 | O4 05 29 08 32 35 54

Note. - Decimals are omitted. p<£.05 and p <.01 require
correlations of .18 and .24 respectively.
Trait A i1s Fluency, Trait B is Quality.

IToxt Provided by ERI
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METHOD-TRAIT RELATIONSHIPS FOR FEMALE SAWPLE
(N = 300)

Method 1 Method 2 Method 3 Method 4

¢ : Al BL A2 B2 A3 B3 Al B4
Method 1
(Ansgram) Bl 60
A2 o4 09
Method 2
1 O (Plot Titles) B2 ok 09 | 27
A3 02 10 38 09
Method 3 ‘
(Uses) | 23 03 11 26 15 23
Al 17 09 28 12 36 33
Method 4
‘ (Conssquences) B4 12 10 12 09 22 19 55

Note., - Decimals are omitted. p<&£.05 and p<.01 require
correlations of .11 and .15 respectively.
Trait A is Fluency, Trait B is Cuality,
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the quads provides further evidence of the lack of independence
betusen traits and methods, because there is nc consistent pattern of

the kind required.

Method 1, Anagram, is again seen to be poorly related to the
other variables. Fluency scoressz are consistently correlated between
Methods 2, 3, and 4, while Quality inter-correlations are lower ard
more hetarogeneous. Thi. 1ggests that the former may be treated as
equivalent measurss sf a unitary trait: the tendency. to produce
/-\, numerous responses. The low and varied correlations between the

Quality variables do not; howsver, provide evidence of a general trait.
This finding is significant because it suggests that individval
. {A} differences in.. divergent thinking ability may be more closely related
to a general disposition to emit responses than to a general tendency
e to produce novelty and variety in responses. Differences in reliabil-
ity of fluency and quality scores hard to be taken into account,
however, before such a characterizstion could be established.

The cemmensurate patterns of correlations in Tables 13 and 1&
indicate that tie sexes do not differ apmiceiably, and the findings
. from the total Sfmple apply equally to males and females.

. The Varimax factor pattern of Tabies 9, 10, and 11 provide

R additional evidence of the unitary nature of the divergent thinking

. variables, Only the Ansgram measures arxd Plot Titles Quality f=il to
conform to the basic factor pattern that underlies the remeining DT
- variables,

'. } In summayry, it wes fourd that Methods 2, 3, ard 4 (Plot Titles,
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Uses, and Consequences) are relatively equivalent vehicles for meas-
uring divergent thinking. To this group may be added Word Meanings, on
the basis of the evidence in Table 3. Anagram mzy be excluded from
this set because of its unrelatedness. The response modes (traits)
are not independent of each other nor of method of measuring divergent
thinking. Response quantity (fluency) is more like a general trait
than is response quality (ncvelty ard varieiy of responses). In this
context, and with the restriciions roted; the hypothesis that divergent
thinking tests are equivalent measures of a presumed unitary-intellect-
ual trait may be accepted.
IVe The hypothesis that divergent thinking tests are bettsr predictors
of creative writing performance than are convergent thinking tosts was
investigated by means of bivariate and multivariate regression

methods.

On the basis of a comparison of individual divergent thinking and
convergent thinking varisbles as predictors of ereative writing per-
formance, this hypothesis appears to be without support. The bivariste
relationships shown in Table 15 indicate that SAT-V is generally esqual
or superior to the divergent thinking variables sas a predictor of
imeginative essay writing performance. SAT-M, the other convergent

.thinking variable, is clearly inferior as a predictor in the femgle
samplo, but is as useful as several divergent thinking variables in the
male sample. Of the convergent thinking tests SAT-V 1is, of course,
the one that would normally be used as a predictor in this situation.

' Since the Scholastic Aptitude Tests are each composites of highly
related content, and the diverpent thinklng variables are brief samples

} .




CONVERCENT THINKING SCORES AND ESSAY TOTAIL SCORE

TAELE 15
CORRELATION COEFFICIENTS EETWEEN DIVERGENT AND

; Male Female Total
' Predictors Sample® Sampleb " Sample®
Divergent Thinking Tests
Anagram Fluency .16 .09 2 *
, Anagram Uncommon 15 18 *# 318 s
Plot Titles Fluency 1k 416w 15w
| Plot Titles Quality 25 % 12 % W16
Uses Fluency o190 * 015 »x o166 *x
| © Uses Flexibility .25 21 * 22
e Ccnssquences Flu;ncy 017 o25 X% 022 *¥
E Censequences Flexibility 24w 17 19 **
Word Meanings 2l % 023 ** o23 =%
. Convergent Thinking Tests
: SAT-Verbal 28 4% 22wk 2w
) SiT-Math <16 =01 203




{
‘4 g

ks

of verbal operant behavior, a comparison was made betwsen combined
divergent thinking and convergent thinking variables as teamed
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former variables, the multiple regression method was used. In this
way the maximum predictive power of the two sets of variables could
be compared without concern for homogerelty of content of either set.

Table 16 is oriented to the SATs as the basic predictor combina-
tlon, and shows the effect of adding all nine divergent thinking
scores to the predictor team. The difference iz highly significant
for total and female samples, where p exceeds .00i. The differernce
fails to reach the .05 level of significance in the male sampie,

Tab}e 17 treats the divergent thinking combination as ths basic
unit, and shows the effect of adding the SAT scores to the team. This
result is also significant in the toctal and female sampies, but again
fails to reach the .05 level in the male sample. With female subjects,
it clearly pays in increased predictlion sccuracy to combine the two
set; of variables.

Table 18 combines the multiple correlaticn data from Tables 16
and 17, and adds (in the parentheses) the values that are unblased
estimates of the multiple correlation in the population., The
uncorrected miltipie correlation ccefficient represents the maximum
correlation between weighted predictors amd the éritéfion,and ineccrpor-
ates any chance deviaticns that favor high mmltiple correlation. In

arder to generalize beysnd the present sanple & ccrrection for this




TABLE 16
EFFECT ON PREDICTION OF CREATIVE WRITING
PERFORMANCE OF ADDING NINE DIVERGENT THINKING
VARIABIES TO A TEAM OFI TWO CONVERGENT THINKING VARIABLES

Multiple
Criterion Group Correlations

DT + CT cT F P
Total Sample (N = 417) 403 o247 5.468 <£,001

Female Sample (N = 300) 429 253 4.71°  <.001
Male Sample (N = 117) sk 289  1.,79° >.05

— .

Nﬂteo-‘df =9, sif2=1$05
bar, =9, ar,= 288
©af) =9, df,= 105
DT variables are Anagram Fluency and Uncommon,
Plot Titles Fluency ard Quality, Uses Fluency and Flaxibility,

Consequences Fluency and Flexibility, and Word Mearlrgs.
CT variables are SAT-Verbal end SAT-Math,
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TABLE 17
EFFECT ON PREDICTION OF CREATIVE WRITING
PERFORMANCE OF ADDING TWO CONVERGENT THINKING
VARIABLES TO A TEAM OF NINEDIVERGEN’I'THINKIMVMBIES

Multiple
Criterien Group ~ Correlations
- DT + CT Dy F__p
Totel Sample (N = 417) 403 .67  6.75% £,01
) Female Sample (N = 300) 429 o384  6.48° £,01
Male Sample (N = 117) Ak e399  3.07° .05

— Note. - & dfy = 2, df, = 405
bdfy =2, df, = 288
: ¢ df, =2, df, =105
o DT variables are Anagram Fluency and Uncommon,
Plot Titles Fluency and Quality, Uses Fluency and Flexibility,

Conssquences Fluency and Flexibility, and Word Meanings.
CT variables axre SAT-Verbal and SAT-Math.
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TABLE 18
UNBIASED ESTIMATES OF THE CORRELATION BETWEEN
THREE PREDICTOR TEAMS AND CREATIVE WRITING PERFCRMANCE

Criterion Group Maltiple Cerrelations

Rleven? Nine P Two ©
Predictors Predictors Predictors

votal Sample (N = 417) 403 (374) 357  (340) 247
Msle Sample (N = 117) W54 (350) 399 (298) | 289
O Femsle Sample (N = 300) | 429 (391) a8 (W8) | 253

Note. = Decimals have been omitted.
The correlation ssefficisnts in the parentheses i
are the (unbiased) velues of the multiple correlations after ~
correctlon for shrinkage.

& Nine DT variables plus SAT-V and SAT-M
D BP variables only

C SAT-V and SAT-M
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bias is required. In the case of two predictors the bias is negli-
gible, Considersble inflation of the miltiple correlation coefficlent
resuits, however, as the rumber of variables correlated {(m) approaches
the number of cases in the sample (N). When m equals N, R equals
+1.00, regardless of the parameter value (E). 3

In Table 18 the relationship of rumber of variables to sample
3lze mey be seen clearly by comparing the infleted values of R with the
"shrunken” values. For example, in tho total saxple, where N=417,
eleven predictors have 2 corrected multiple correlation that is about
¢03 lower than the unceorrected coefficient: In the male sample; where
N=117, the same eleven predictors heve a corrected R that is about .10
lower than the uncorrected val:o.

A means of c.ompcfing the predictive power of the DT and CT
variables is to compare the -proportion of variance in Essay total
scores that is accounted for by each of the predictor teams., In
Tables 19, 20, and 21 the squared multiple correlatior coefficients
provide thls information. The DT variables #s a team nave about
twlce the predictlion p@r of the CT teats in gll three samples.
Modest as the relationships are, the validity of the divergent think-
ing variables as measures of creativily Js nevertheless greater than

that of a convergent thinking test like SAT.

3 Guilford (1965, p. 401) provides the following formula for

"shrinking® R (the multiple correlation ccefficient) to a more probable

population value: .
=1 ) Jb
Where N = mumber of cases in ¢he sample correlated,m = number of

variables correlated. N-m = number of degrees of freedom, one degrse
being lost for each mean, there belng one maan per variaﬁle.




4y R g
L b

2 | o
. The Beta r eolumn entries of Tsbles 19; 20, erd 21 show the
—] proporticn of varience in the criterion accounted for by each
variable. These are weighted v_lty;s; and talka inte asccount the
relationship among the predictors M The divergent thinking varisbles
are seen to have similar weighting in the DT and in the DT + CT
combirations of predictors. The only exception is Word Meanings,
which has a diminished role in the latter instanco, due to its overlap
with SAT-V.
That the other DT varisbles do not change in weighted contribu-
tion to the multiple prediction when teamsd with the SATs is an indication
of their relative independence of (lack of common varisnss with) the
SATs when the criterion is imagina;tive essay urif,ing. This degree of
. independence aczounts for the significant improvemsnt in miltiple
prediction for the female sample when DI and CT variables are cowubined.
The failure of the mele sample to show coamensurate improvement is
apparently due to the closer three-way relationship between Word

Meanings, SATs, and Essay score in the male sample as compared wizh the

;. “ female sample. X
The most direct evidence in support of this explanation is seen
in Tables 20 and 21, Ths amocunt of reduetdon in Deta weight of Word

Meanings (DT % CT column compared with DT column) indicates the

x b The product of the Bota woight of a predictor and the correlation
4 botweon that variable and the criterion is a measure of tne proportion
' of variance in the criterion that is accounted for by the predicter.
i The sum of the Beta r values equals Rzg the coefficisnt of determination.
= Fach Beta » indicates the relativs contribution of the variable, as 2
Q mamber of the predicticn team, to the reduction of variance on the
criterior.,
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PROPORTION G VARIANCE IN TOTAL SAMPLE ESSAY SCORES PHEDICTED
BY DIVERGENT THINKING AND CONVERGENT THINKING VARIABLES

" (y = #17)
Bete r Weights
' Predictors
- DT . JT DT cT
Aragram Flusncy 0001 -+0015
'. Anagram Uncenmon <0167 0195
& Plot Titles Fluency .0085 .0070
. Plot Titles Quality .0101 .0105
3 ® Uzes Flusncy - -+ 0548 -¢0555
Uses Flexihility «0909 «0905
Corsequences Fluency .0188 «0201
Consequences Flexibility .0169 0171
{ Word Meanings T L0135 0270
SAT-V .05 0845
SAT-M -+0026 =.0037
. Multiple Correlation squared 1626 1347 0609
. Multiple Corralation 403 367 2i7




TABLIE 20
PROPORTION OF VARIANCE IN MALE SAMPIE ESSAY SCOEES PREDICTED

BY DIVERGENT THINKING AND CONVERGENT THINKING VARIABLES
(¥ = 117)

Beta r Weighte
Predictors

DT CT

Anagram Fiuency

Anagram Uncommon

Plot Titles Flusncy

Plot Titles Quality 0457
Uses Fluency -0y
Usas Flexibility «0911
Consequences Fluency -+0185
Consequences Flexibility 0402
Word Meanings -¢0020
SAT-V : «0652
SAT-M +0106

Multiple Correlation squared «2060
Multiple Correlation A5k
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TABLE 21
PROPORTION OF VARIANCE IN FEMALE SAMPLE ESSAY SCORES PREDICTED
BY DIVERGENT THINKING AND CORVERGENT THINKING VARTABIES
(N = 300)

Beta »r Weights

Predictors DT+ 27 DT CT

Anagram Fluency - 0026 -+ 0061
Ansgran Uncaumon 0262 0273
Plot Titles Fiuency " +0098 +0089
Plot Titles Quality 0038 0047
Uses Flue'ncy = 0660 s 0620
Uses Flexibility 0977 0946
Consequences Fluenecy 49 «0400
Consequences Flexibility 0079 0094
Word Meanings «0205 »0308
SAT-V <0402 .0551
SAT-M «0017 ' 0091

Mulitiple Correlation squared 1843 1476 0642
Multiple Correlation 129 « 384 253
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effective amount of shared variance between Word Msanings and ths
SATs; the reduction is much greater in the male than the female
sample, f |

Holding aside such considerations as ease of admivstration and
scoring, availability of normative data, reliability, cbjectivity, and
usability, then the better choice fc;r prediction of creativity as ,
evaluated here would be the divergent thinking varicbles. It is also
evident that a combination of SAT-V- ard DT variables produces both
statistical and practical improvement in prediction over the use of
elther separately. Under the condition of multiple prediction, then,-

- the hypothesis, that divergsnt thinking tests are better predictors of

creative writing performance than are convergent thinklirg tests may
be accepted.

Ve The hypothesis that divergent thinking tests are better predictors

of scademic course grades than sre convergent thinking tests was evalu-
ated by mears of bivariate and multiveriate regression methods.

This hypothesis was suggested by the findings of Getzels and Jackson
(1962). Three cut of five of their creativity tests correlated higher
with verbal-content school achievement than did intelligence tests.
Table 22 presents the indjvidual correlation coefficients betueeq
predie%ors ard criterion variables, Only Word Meanings approaches
elther SAT-V or SAT-M for statistical significance as a predictor of
academic achievement. SAT-V is “he best predictor for all bul Science
and Mathematics. For Science SAT-M is equal to SAT-V, and for Math
it is superior. Word Meanings is the most consistent divergent think-
ing predictor, but is not significantly better than SAT-M as a

. sa- T e ¥
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TABIE 22

CORRELATION COEFFICIENTS EETWEEN DIVERGENT AND CONVERGENT

THINKING SCORES AND ACADEMIC ACHIEVEMENT FOR TOTAL SAMPLE
(N = 417; decimals are - omt. tted)

Achievement Critorda’
Divergent Thinking Varisbles E 8s S M P
Anagram Flusncy 05 07  1is o4

Anagram Uncomuen 11* 12 08 06 06
‘Plot Titles Fluercy 00 08 00 -03
Plot Titles Quality (474 =05 Cc1 «05 -02
Uses Fluency -03 07 =05 00
Uses Flexibility 01 09 03 Y 01
Consequences Fluency 05 ' 07 7 06
Consequences Flexioility 05 08 06
Werd Meanings 13%»
Convergent Thinking Variables

SAT~-Verbsal 39z
SAT-}Math 17%%

Note. - %p .05
' **p .01

,’-Achievemnt Criteris
E - English M - Mathematics

S3S - Soclal Science P = Psychology
S = Sclence GPA - Grade Point Average
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predictor- of aiy academic eriterien.

The DT variables were veamed as multiple predictors of ths achieve-

‘ment varisbies, for comparison with the CT tests. Also the DT and cT

variabies weLc s:ombined‘ in order to determine maximum predictive power
of the entire ®battery®. The results are shown 4n Tables 23 and 24,
In Table 23 it is seen that the combined DT and CT variables sre

- superior to the pair of CT variabies as predictors in only one case:-

Soclal Sclence. Table 24 shows thgt highly significant results follow
the 24ditisn of the CT variables to the DT variables. Comperison of
the CT vl.ri'a.ples 4n Table 23 with the DT variables in Tsble 24 shows
that the mazciomum -predict.ive power cf the DT vaeriables as a teanm is less
than thit of the CT tests.

Table 25 permits direct comparisen of the predictive efficiency
of the various combinations of vartables. The squared multiple correla-
tlon coefficients represent the proportion of variance in the critex:io'n
variaﬁles that is accounted for by the predictor teams. The CT combi-
nation is a better predictor than the DT ccmbination in every case, by
factors ranging from 2 in Social Science, to 7 in Mathematies. The
difference betwsen proportions of variance explained by the tyo sets
of predictors is significant beyond the .01 level in all cases, It
mey be noted that small practical advantage is geined by adding a1l nine
DT variables to the two CT tests. Even for Social Sclence, where the
gain is statlstically significant, the actual improvement in predictive

ef ficiency is only 3.5 percent, as measured by the reduction in

variance on the criterion.

It therefore appears that the conventional SAT-V and SAT-M are




| TABLE 23 .
EFFECT ON PREDICTION OF ACADEMIC PERFCRMANCE OF

ADDING NINE DIVERGENT THINKING VARIABLES TO
. 4 TEAM OF TWO CONVERGENT THINKING VARTABLES

(Total Sample; N = 417

Multiple

{ ‘ Criterion Correlations F P
| Dr+cr  Cr
| English M8 392 136 s
| B Social Science | 475 436 2,06 .05)p>.01
| Science : »380 <366 ‘.56 ns .
F Q Mathematics 482 460 1.18 ns
; Psychol.ogy L2919 49 ns
t{ = Grade Point Average T A7 o456 .75‘ ns
-
|
|
|

Note, - dfy = 9, df, = 405

‘ DT variables are Anagram Fluency and Uncommon,
N Plot Titles Fluency and Quulity, Uses Fluemcy and Floxibility,
. , Consequerces Fluency and Flexibility, and Word Meanings.
' CT variables are SAT-Vertal and SAT-Math.
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TABLE 2%
EFFECT ON PREDICTION OF ACADEMIC PERFORNANCE OF
ADDING TWO CONVERGEW? THINKING VARTABIES TO
| A TEAM OF NINE DIVERZENT THINKING VARIABLES
(Total Sample; N = 417)

& Multiple

Criterion Correlations F P

. DT +CT DT
3 English 418 2 3L < .000
. ’ Social Science M475 310 33 <.001
{ | Science JI80 % 25 <£.001
; Mathematics 482 168 s £.001
| Psychology A29 166 39 £.001
Grade Point Aversge M71 245 h2 < .001

Note. -~ dfy = 2, df, = 405. 4n F value of approximately
3¢3 is required for significance at the .001 level,
DT variables are Aragram Fluency and Uncommon,
Plot Titles Fluency and Quality, Useu Fluency and Flexibility,
Consequences Fluency and Flexibility, and Word Meanings.
CT variables are SAT-Verbal and SAT-Math,
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TARLE 25
PROPCRTION OF TKE VARTANCE IN CRITERION VARTABLES PREDICTED BY
TEAMS OF DIVERVENT THINKING AND CONERGENP THINKING VARIABLES

Predictor 32

Criterion o CT

English <045 154
Social Science «190

Seience o134
Mathematics ' ' 212

Psychology 175
Grade Point Average . «209

_Note. - R2 i3 the squared multiplie correlation
coefficlent. :
DT variables are Anagram Fluency and Uncommon,
Plot Titles Fluency and Quality, Uses Fluency and Flexibility,
Consequences Fluency and Flexibility, and Word Meanings.
CT variables are SAT-Verbal and SAT-Math.

N
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superior to these DT variublea as predictors of acsdemic achievemont in
college. It is ovident that the DT variables account for little of the
criterion varience that is net acecounted for by the SATs. This finding
1s"generalizable only to divergent thinking measures that are semantic
in content. It is also 'generalizable. only to institutions that selsct
ard evaluats students primarily' on the basis of aptitude and achievement
of the "convergent thinking® kind. Should the criteria for selection
and evaluat..on emphaszize "divergent thinking" or "creativen talents,

it is expected that divergent thinking tes ts would have imprerved valid-
ity for predicting college success.

In the context of the present study, then, the hypotehsis, that
divergent thinking tests are better predictors of acedsmic course
gradses than are convergant thinking tests, is rejected.

In the Getzels and Jackson study (1962) the creativity tests were
Word Assoclat’en, Uses for Things, Hidden Shapes, Fables, and Mske-up
Problems, Of this group, Word Association, Hidden Shapes, and Make-~up
problems were equal cr superior to Binet and Henmon-Nelson intelligence
tests as predictors of verbal-content school achievement. The Make-up
Problems test required numerical and mathematical skills in order for
the subject to understand the examples and produce probloms. The
Hidden Shapes test is not at all semantic, cbnsisting of zeomstric
figures. Neither of these tests was related in content to any divergent
thinking test ef the present study. Word Association was similsr to
Woxd Heai\ings of the present study, as was Uses for Things similar to
the presert, Uses test. Fables would appear te have much in common with
Plet Titles.
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The tests that correlated lowest with achisvement in the Getzels
axd Jackson study were ﬁses for Things Qnd Fables, whichk were much poorer

pradioters of ashicgement Lhan wars ths intallt

counterparts in the présent study, Upes end Plot Titles, were also

poor predicters of achievement.
Word Association predicted achisvement as well as did the .intolli-
- gence tests in the Cetzels and .Jackson investigation: Word Meanings in
the present study also predicted achievement; not as well as did the
SATs, but better than any othér variable., |

It appears that the outcomes of the Getzels and Jackson research
end of the presant investigation were basically similar where compurafale
variables were employsd. The interprestations, however, differ. This
is because Getzels and Jackson based their conclusion, that creativity
tests are equal or superior to intelligence tests as prodictors of
achievemsnt on the three creativity tests that were most related to
intelligence tests. That two correilated variables also correlate
equally with a third variable is not a surprising condition, as McNemar
has poeinted out (1965).

The fact that Uses for Things, and Fables, which correlated low
with intellige:..ce scores, were poor predicters of achievement was
disceunted by Gotzels and Jackson. Thoss two tests have apparent counter-
parts in the present study that "belong® with the cluster ef divergent
thinking variables that, individually er cembined as a team, do not
compare faverably with the SATs as predicters of academic achievement.

It appears that wereativity® tests that are relatively irdependent




62

of conventional ability measures tend to be poor predictors of academic .
achlevement as it is usually evaluated. The same tests, however, may
be valid predictors of judged creativity, as demonstrated in the

pi'e sent investigation.

R}




CHAPTER IV ;

SUMMARY AND CONCLUSIONS

Ferformances of college students on several tests of divergent
thinking were co@amd with their scores on conventional measures of
convergent thinking (SAT-V ard ° {) to determine whether more than a
single domain of psychological aptitude was represented by the two
types of tests. The differential validity of the divergent and con-
vergent measures was assessed by comparing their relative ability to
predict performances on creativity and achievement variables. Sex
differences in performance on the divergent thinking variablss wers
tested for significance.

The divergent thinking tasks were Anagram (scored for fluency and
uncommonness of responses), Plot Titles (scored for flusency and quality),
Uses, and Consequences (both scored for fluency and flexibility), and
Word Meanings, which had a single score. These tests were selected
because they are all semantic in nature.

The creativity tasks consisted of writing imsginative essays to
the stimuli of Card 1 of the Thematic Apperception Test, and to the bare
plot of Hawthorne's story, "The Minister's Black Veil®. The tasks were
given two weeks apart, the time 1imit for each was ten minutes, and the
subjects were encouraged to write imaginative stories. Four Judges
rated each essay for creative elalosration.

The achievemsnt measures were academic grades in English Composition,

63
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Social Science, Science, Methematics, Paychology, and over-all Grade
Point Average for three ssmesters.

—dele o

' Fivs hypoiihsses were evaluated with the following resulis:

l. Sex differences in performance on the nine divergent thinking
variables were not significant, except for female supsriority in
Ansgram Fluency, and male superiority in Word Meanings. The hypothesis,
which predicted no significant differences, was accepted with these
restrictions.,

2. Divergent thinking variables share more variance with each
other than they share with convergent thinking tests. This was shown
by objective cluster analysis, by Principal Component factor analysis,
including a Varimax rotation, and by contributions to the maltiple

I O prediction of performance on several criterion variabies. The second
hypothesis was therefore accepted, with the following restrictions:

(2) Anagram is axcluded from the divergent thinking group because of

its lack of correspondence with those variablss, and its closer relateci-

ness to the SAT variables, (b) Word Meanings, with its bridging role,

is not considered to be exclusively associated with the divergent

thinking group, (¢) Plot Titles Quality, seemingly a good example of a

divergent thinking variable, is recognized to be inconsistently related

To the elements of that group. There remains a core of six divergent J

thinking variables (including Plot Titles Quality) that are more closely
related to each other than to the SATs.
3+ The hypothasis that divergent thinking variables are equivalent
D measures of a presumed unitary intellectual trait received some support
from the results of invsstigating the preceding hypothesis., Further
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analysis shows that the following restrictions apply: {a) The Anagram
method of zsasuring divergent resperding is excluded from the divergent
thinldng group bouauss of its unrslatedness, (b) the fluency response

mode is more consistent between methods of measuring divergent thinking

than is the tendency tc respond with varied and novel sclutions,

(c) Word Meanings, a msasure that shares variance with every other

varisble in this study, is interchangeable with the core divergent

thinking variables except where exclusiveness from convergent thinking

variables (SATs) is implied.

4. Divergent thinking tests are better predictors of creativity,
as measured by imaginative essay writing, than are convergent thinking
tests (SATs). This hypothesis was sccepted with the restriction that

the divergent tests be coabined as multiple predictors. Under thet

condition they were significently better predictors., but, taken sepa-
rately, the divergent thinking variables did not excel Sil-V. Combining
SATs and the divergent thinking variables resulted in & significant
improvenent in prediction of creativity over the use of either set
separately. These results have relevance for the secord hypothesis, as
well as the present one, for they indicate that there is considerable
unchared variance between convergent and divergent variables, and within
the divergent group as well.

5. Divergent thinking tests are not better predictors of scademic

achievement than are convergent thinking tests (SATs). In fact, the

former contribute very little to the explained variance in college course
._' ' gradss, as shown by the low predictive power of the teamed divergent

tests, and by the further evidence that they add little to the predictive
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strength of the SATs when combined with them.
The resultis of this investigation suggest that divergent thinking

varisbles thal rslats o Judged creatuve behivior could advantageousiy

be assembled into a battery that yields a single score. Components
should be selected empirically, and not on the a priori basis of apparente
belongingness. Such a composite could be made practically crthogonal to
the SAT type of ability measuring instrument, if that were desired.

While the "non-test" data-gathering procedure advocated by Wallach
ard Xogan (1965) is attractive as an amalogue of the real-life situation

in which creative productivity is assumed to ooccur, it appears that

}
¢
H

individual differences in performance on variables that predict creativ-
ity may be assessed by more economical psychometric methods. Despite
explicit "test® directions and time limits, the subjects in this study
were differentiated over s relatively wide range on all veriables, znd
the "best" productions were very good, indeed. These firdings bear out
the peint that Maddi (1965) makes: corsative individuals often £ind
themselves under stress to produce, and they often fird their environment
structured and evalustive,

If creativu potential is conceptualized in behavioral terms, then
Jrdividuals presuvmably differ in ihe ability to demonstrate relevant
responses, when appropriate stimuli are supplied, and motivation is
present. %Best® products no doubt require time and intention for adequate
incubation and reworking, but it would be’ uresxpected to find creative
1literary psople, for example, uiable to perform better than most on

short notice,

.&l
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Th* Ainvestigation has demonstrated the availability of simple
divergent thinking tests that excel conventional ability measures as

l predictors of creative verbal performance. With increasing evidence
. of the feasibility of an objective psychometric approach te identifying
| potential creative talent, the need for economical scoring procedures
is of primary importance. It is suggested that a solution to the
problem of scoring divergent responses will be found in ithe utilization
)

of computer techniques.
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APPENDIX A
ADMINISTRATION AND SCORING OF THE
DIVERGENT THINKING AND CREATIVE WRITING TASKS

General iirocedures
The time required for test administration was approximately 80

minutes. Rather than take this block of time from the lscturs scheduls,
which would require revision of the course outline handout, the tasks
were given one or two at a time over several class periods. The proced-
ure was to lecture until the last part of the period, when the tests
were administered. The investigator was the course lecturer during the
month of November, when the testing was done. The vrincipal topics were
Learning and Thinking, which lent a semblance of relatedness tc the
tasks.,

Disiributing the data-gathering in this manner haz the effact of
reducing correlation between variables., The relationships that were
found tend to be conservative on this account. There was opportunity for
the subjects to discuss the tests, and perhaps show a "Hawthorne effect"
as testing proceeded, but this was not a matter of concern. The full
cooperation of the subjects was clearly solicited, and the purpose of
the study was not concealed. Every effort was made to get maximum per-
formance on all of the tasks.

Student sbsences were at the rate of about 10 per cent per class.

Distributing the testing did have the drawback of increasing the loss of




subjects beyond the drop-out level. Of the 542 original students,

377 were present on all 5 tests days, and another 90 were absent but
orices The latier were given a special testing on the last day of the
semester. No more than 20 of this group had been absent on any given
day, and they could havo been assigned mean scores for the variables.
The make-up was chosen in order to compare these performances with
those of the rest of the subjects, to see if there would be an advantage
for the mfake-up group. When this was done, it turned out that no sig-
nificant diffe'rences were fourd.

At each testing occasion, while materials were being distributed, \ -

the examiner urged the students to relax, and stressed that the tasks
were not examinations and would in no way influence their mark in the
course. Timing of all tests was done with the clock on the podium which

reads minutes and seconds. On all answer sheets the subjects wrote
their name, seat number, and section. Before any scoring was done a
serial code number was put on all papers and the identifying data were
removed.,
The succeeding material consists of detalled administration and
scoring matters associated with -each task. Scoring guides and sample

protocols are also presented.

Anagram Administratlon

An answer sheet with 75 numbered answer spaces was distributed.
The following instructions were read to the subjects:
"You have all perhaps, at one time or another, played the game
called Anagrams. Given a word, the problem iz to make as many words out
' of its letters as you can. The words mst be at least two letters long,

. and must not be proper nouns. Words may be composed only of letters that
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are in the stimulus word, and a letter cannot be used in a ﬁcrd beyonrd
its frequency in the stimulus word. For example, if thers i1s ons Meo®
in the test word, your words cannot contain more than one "e" each. A
sample anagram with some solutions is shown on the center projection
scz;een. Note that out of the test word ®creatively®, the words creste,
ate; rat, at, rate, car, care, tic, evict, eye, year, vile, and creative
have been formed.

"Your score will depend upon the total mumber of words as well
as the number of uncommonly found words that yo write. Are there any
questiéns? When your test word appéérs on the screen; copy it carefully
on the line at the top of the answer sheet. You will have six mirmtes
to make as many words cut of it s you can. There is your word,
generation, G-E~N-E-R-A-T-I-0-N. Copy it and begin."

Anagran scoring

Each answer sheet was first scanned by the scorer for duplicated
or inadmissible words. Wiere there was duplication, only one of the
words was scored. Inadmissible words included misspellings, homonyms
of correct words, and words that required letters that were not in the
stimulus worz.

All acceptable words that appeared on the first answer sheet
examined were printed on one-half inch wide strips cut from index cards.
These strips were arranged alphabetically on the work table. As subse-
quent papers were scored by the two scorers, a tally mark was made on
the strip to count for each recurrence of a word, and a new sirip was

prepared for words not previously found. The scorers worked sids ty

side on this project.
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When all papers had been examined, the tallies for each word were
counted ard a frequency distribution was prepared. This eppears as

Table 3C in Apnendix R.

...... & S

In order to give credit for different degrees of perceptiveness in
firding uncommon words, three categories were chosen for differential
point ratings. Words found by 10 por cent or more of the subjects were
listed on a sheet and given the value of 1 point. Those produced by less
than 10 per cent; but more than 2 per cent were listed with a 2 point
weight, while words used by 2 per cent or less received 3 points. This
was rather arbitrary point assignment, but did happen to distribute the
200 words into approximately equal-sized groups. Barron used the 3 per
cent frequency as the criterion of "originality" with the same stirmlus
word (Barron; 1955). Wallach and Kogan (1965) prefer literal muniquenesst,
one=of <a-kind fraquency for their "uncommon® response category. However,
the latter investigators purposely extended the period for responding to
the point of ~satiation, ‘hereby getting mumercus unique responses to the“v -
several tasks. In the present case speed of responding was required.

Had litoral uniqueness been the criterion, only 17 words would have
qualified for inclusion as uncommon.

All answe~ sheets were then scored, with the point-rating lists as
the guideline. The total number of acceptable words was recorded as the
fluency score for each subject. The sum of the 2 and 3 point words weas
alsc recorded, providing a score for uncommon usage for each subject.

In an attempt to determine whether the words rated as common or

uncommon on the basis of frequency ot usage in this situation were alss

relatively common or uncommon in general usage, the Thorndike and Lorge
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word 1list was consulted (Thorndike & Lorge, 1959). Each of the 200
anagram wvords was checked against the List of Words Occurring at Lszast
Once per 1,000,000 Words, with the results shown in Table 31 in
Appendix B. The frequency distribution of the 200 anegrem words arranged
by ratings for uncommonness and by Tho dike-Lorge frequency rating,
appears in Table =l s On page 76. |

The AA and -1 eategories are inverse, and nearly perfectly related
across the Uncommon point ratings. The detection of hidden words is,
in part, a function of their frequency of appearance in print. So marked
is the relationship here that a tv‘vo-point scale could be developed by
rating a2ll words on the Thorndike-Lorge basis, then assigning 1 point
to all AA words, and 2 points to all -1 words. In this wey differences
in terms of commonness versus uncommonness would be maximized, and the
result would correspond better than 70 per cent with the frequency-count
mef.hod usged here. This would not effect a savings in time or effort in
a Qtudy like this one; because 21l 200 words would still have to be
determined, and that was the difficult task. However, where small
samples might be used, the lack of large-group norms would not present
an insurmountable problem if recourse were macde to the Thorndike-Lorge
material for ratings on the common-uncormon dimension. For some occasions,
Yhere there is nc interest in rating all words produced for frsquency,
the latter method would be economical and feasible.
Plot Titles administration

The Plot Titles test was presented on mimeographed sheets which were

distributed face down as a control measure. On signzl the papers were

turned over and the directions were read aloud by the examiner. He




76
TABLE 26
— RELATIONSHIP OF ANAGRAM UNCOMMON RATINGS TO
' THORNDIKE-LORGE FREQUENCY RATINGS FOR 200 ANAGRAM WORDS
i Anagram Word Ratings
1 point 2 points 3 peints

' Therndike- AA 35 9 2 46

Lorge

Frequency A L 6 2 12

Ratings

1-49 27 36 33 96

8 © -1 2 12 32 46
. - > 68 63 69 200

Note. - Thorndike-lorzs ratings are for frequency per
million in diverse printed ma*terial. AA is the code for 100
or more per million, A is for 50-99, The 1-49 is the actual
count per million words, and -1 is used for words that do not
occur as often as 1 per million.

¢
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stressed the need to write titles for both plots in the allotted 6

minutes,
After 3 mimutes of itssting tims had passsd, ths sxaminer ownounced,

"Three mimties romain. Remembar; you are to writse titles for hoth
plots; do not put too much time on orie."

It was felt at the time that the presentation of both plots together
was undesirable, but limitations on time were a paramount consideration.
I would have been better, perhaps, io present each plot on the screen
for 3 mimites in turn, requiring the responses to be written on separate
sheets. A better control might be to interpolate other activity. There
is no doubt that some subjects found it difficult ic shift from one task
to the other, tending te perseverate on their initial pglot. This may
have the effect of reducing correlation between the tazks.

The day before this test wes administered an event occurrad which
lent unanticipated associations to tho tals of the missionary. It

happened that widespread news coverage had been given ths report that

some American missionaries in Africa had been slain and fed to erccodiles.
There wers & few comments about poor taste in presenting the Missionary
Plot, at that time, but, from the titles that were produced, most of tbe
students seemed to accept the coincidence as an uncontrolisble factor in
research.
Plot Tities scoring

As an aid to objectiviiy in judging the titles for quality, all
responses were typed, avoiding duplicaiilon, and the paper was then cut
a into strips containing one title each, For each plot ths strips were

numbered for easy reference. There were 987 Missionary, ard 713 Fox titles.
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Three judges, working indenendently with the complete set of titles
for one plot at a time, separated the titles into groups of Clever and
Non-clever titles. When one judge had finished rating in this manner,
the serial numbers of Clever tities were recorded. All titles were then
recombined and given to another judge.

Instructions to the judges were to rate the titles for originality,
cleverness, humor, and imagination. It was agreed that some important
features of high-quality titles include alliteration, rhyme, play on
words, transformations, ard image evocation. Of course, few titles could
show more than s couple of these characteristics.

When 211 titles had been rated the records of the judges were con-
solidated, as shown in Table 27. Agreement by two of three judges was
required for designation of & title as Clever., A list of 242 Missionary,
ard 90 Fox titles was thus compiled. Approximately 1 of every 4 Mission-
ary titles, and 1 cf every 8 Fox titles was judged Clever by this method.

TABLE 27
JUDGMENT OF PLOT TITLES FCR CLEVERNESS

Missionary Fox
Plot Plot

Rejscted as non-clever by all
three judges 673 517
Judged clever by one judge only 72 106
Judged clever by two judges 158 54
Judged clever by all tirse judges 84 36
Total 987 713
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Rater agreement was high for both sets of tities. For the Mission-
ary plot, 84 titles were rated Clever by all threes judges, and 673 titles
were rejected unanimously. These agreemsnts combine %o 757, or 76.7 per
cent of tho total possible agrsements. Twe of the jullges agreed in
rating another 158 titles Clever, while only 72 titles received but one
judge's approval.

In the case of the Fox plot, 36 titles were rated as Clever by all
three judges, and 517 were rejected unasnimously. These agreemsnts com-
bine to 553, or 77.5 per cent. Two judges agreed in rating another 54
titles Clever, while 106 titles received “ut one nomination.

The 1ist of Clever titles was then submitted to five judges, two
of whom had made the original ratings, and further evaluations of qual-
ity were made. The judges were asked to select from the list the best
50 titles for each plot and, further, to inuicate which they thought
were the very best titles of all. When ratings were combined, quality
points were assigned to the titles. Being on the list meant that the
titles had already passed one quality test, so all of these titles got
one point. Those that received at least two nominations for quality in
the fingl judging were assigned two points, the titles that received
more than two such votes pius at least one *best® judgment, or four
nominations without any "best® judgments, were given three points for
quality.

When quality points wers available the original protocc;ls were
scored. This was a simple clerical task. Two scores were recorded for

each piot; the fluency score for number of responses, and the quality

score, which was a summation of quality points for titles..




Scoring of a sample Plot Titles answer sheet
Ths responses of subject $ 124 were scored as shewn on page Bl.

hama 'I'k‘. wraluame 3 amd 2 an ‘-h 14.04 ama bha Pluasnmcer waana Pam aanh

X 4 A4 SAMRATA P J WA TV Wi Ve ¥ WAV WA § ‘WINJ TOWHLT & W WA

plot. On the right, 1 indicates that the title was on the list of
Clever titles. The +1 and +2 are ths added quality values that furthsr
selactien of titles for cleverness had determined. All bui one of the
responszes of subject #1244 were in the group rated clever; 2 received 1
boms peint each, and 3 were in the small set of titles rated Mest
Clever. Thess points were summed for each plot, and are the Quality
score for this subject.

Uses administration

This test, which required thai the subject give common and uncommon
uses for five objects, was adapted from Getzels and Jackson (1962), who
in turn had adapted it from the work of Guilferd and associstes (1959).
Responses yielded two measurss; flusncy, for the tetal of aceeptable

responses, and flexibility, for the rumber of different categories or

class-shifts represented by the responses.
Answer sheets divided into five rumbered parts were distributed
and the following iastructiens were read aloud by the examiner:

"You will be told the namss of five ebjects. Two uses of each
object will alsc be given. You are to write all of this on the answer
sheet opposite the appropriate mumbers. Your task is to write down as
many uses as you can think of for each object. You will have ten mimites.
Be sure to write down some uses for each object. Write anything that

coxes to mind, no matter haw strange it may seem. Use your imaginationi®
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PLOT TITLES

Directions: On this sheet ars two brief tales whose titles are missing.
In the space below each you are to write as many different
tities to head the stories as you can make up in three
mimutis. Use your imagination!

Plot 1. One hot summsr®s day a fox was strolling through an orchard
vhen ha came to a bunch of grapes just ripening on a vine which
had been trainsd over a lofty branch. ®Just the thing tc quench
ny thirst®, thought he. Drawing back he took a ™an and jump, and
missed the branch. Again anl agein he tried after the tempting
worssl, but at last had to give it up. As ho walked away he was
heard to muiter: ©They were probably sour, anyway".

Titles: ' Y
“/)t*s a Cjw‘f"" dv H |
,2 i &‘e, /\}‘1 G.'I‘Gana'z;, m' , Y
L |
'V Comedy” | 42

124 3x47]

Plot 2. A missionary who has been captured by cannibals is in the

pot and about to be boiled. At this moment a princess of the

tribe obtains an assurance of his release if he will becoms her
mate. The missionary refuses, and the boiling proceeds.

| + |

Titles:
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The five objects, with a common and uncommon suggested use for each,
were then dictated, When the last had been recorded the ten mimute time-
period began, with the verbal reminder, "You have just ten mirutes to
write as many different uses as you can for 1l of those ocbjects. Bs
sure te give uzes for each of them.®
Us._s scorinz

Considerabie planning went into the preparation for the scoring of
these resprases. The fluency score was no problem, for there were fow

responses that could not bs allowed. The flexibility score, however,

required that classes or categories of uses be predetermined. In order
to get 2 wide range of responses for categorization; three zcorers read

& sample of urusable answer shests (from subjects %o missed tests or

dropped the course), added their own respeiases, and came to an agreement
i as to what would constituts a reezcnse category. Practicing on many
papers, the scorers wice able to evaluate responses 3:: a nearly idsntical
manner. A test run of 50 independently sc@:ed/bapers from the main sample
yielded an inter-scorer coefficient of relisbility of .99, therefore one
scorer was given the task of scorirg all of the papers.
' The average intercorrelation between the five test items was .38.
This provides an estimate of reliability for the whole test of 75,
using the intraclass correlation method, which is based upon tne analysis
: of variance (Guilford, 1965).
Uses categories for flexibility score
BRICKS:

. Construction (buildings, steps, walls).
=N Surface (walks, rcsds; patios).
Rt & Missile (throw to injure, get attention).
' Sculpting (forming or shaping a brick).
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BRICKS: (continued) .
Weight (anchor, hold things down or in place).
Marker (boundary, baseball base).
Graphic (mark with, mark on, use to color),
Hammer (bludgeon, pound things).
Elevator (to stand on, to raise something).
Prop (hold window open, replace leg of stove).
Lever (use as a laver or as a fulcrum).
Wedge (keep car from rolling, derail train).
Fragment (ocrush for walk, formal garden).
Decoration (in garden, o a surface).
Communications (arrange to show direction, spell message ).

PENCILS: :
Graphic (draw, ccior, doodle),
Dowel (tourriquet, wind string). ,
Weight (zcale balance, plumb bob). L
Probe (clean ears, crevices). i
Toy (pick-up-sticks, spinner, logs). :
Marker (bookmark, boundary).
Counter (arithmetic).
Designs (pencil arrangements).
Pointer
Straight edge
Roller
Separator
Spindle
Stirprer
Spear
Scratcher
Kindling
Kolsemaker

PAPER CLIPS:
Hold things together (tie clip, buttor substitute). ;
Probe (clean small places, opsn clogged passages). £
Hook (as supporter, to pull objects). 3
Pin (hold things in place, make holes). ?
Missile (with sling shot, propel with fingers). 3
Lever (screw driver, turner).
Chain (bracelet, wull chain substitute).
Marker (bookmerk, Lcundary).
Electrical conductor
Decosation (eerring, design).
Key ring
Design (bend: into shapes).
Tension reducer (twist when nervous).
Seratcher
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TOOTHPICKS:
Fasteners (pin together, as in sandwiches), ;
Probe (clean nails, crevices, swab), |
Pin (hold things in place, pierce).
Constmmotion {mobilss, miniature ouildings, 3D designs)., I
Toy (pick-up-sticks, matchstick figures).
Prop (kesp papsr off frosting, hold lcbster claws open).
Spreader (to spread glue, paint),
Combustible (kdndling, as & taper).,
Spear (hors d'ceuvras, cherries).
Scratcher :
Stirrer :
Tension reducer (chew when nervous),

PIECE OF PAPER:
Graphic (draw, paint, make signs, book, newspapsr),
Marker (bookmark, target, placomat).

Covering (liner, rug, raingear, conceal, wallpaper),
Combustible (start fire, taper).
Wiper (use to clean, dry, blot).
Separator (use to stuff, to f£ill out). -
Container (bag, cup, wrapper). €

O
2

Decoration (3D mobile, oragiml, papier mache figure),
) Cut-out (shapes, patterns, dolls).,
= Tube (pipe, funnel, telescope, cigaret, megaphone) .,
Ers. 2z (hats, howses, tents, clothing).
Toy (propellor, boat).
Ball (spitball, basketball ),
Tensior reducer (crumple or tear aimlessliy).
-Fan or swatter
Shred (to make confetti).
Insulation,

WJ‘MWW»(

Scoring of a sample Uses answer sheet
The responses of subject sl (shown on page 85) were scored as ,

follows:

Object g of responses $ of categories E

BRICKS i 4
PENCILS 1 1
PAPERCLIPS 2 2
@ TOOTHPICKS 2 2
SHEET OF PAPER 4 A

%
Total 13 13 g I
i
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' The sum of the responses is 13, which is the subject's Fluency
score for Uses, All responses were in discrete categories, therefore
uné number of calegories represented by the responses was also 13.
This is the Uses Flexibility score for subject 441,

This puper is one that was scored independently by two scorers.
The second scorer gave the same points as shown above for the first
scorer, except that she allowed but 1 point for # of categories in the
TOOTHPICK responses. The responses "club sandwiches" and "hors

d'oeuvres® sre in the same category, “party", but the use of a toothpick %

to hold pleces of bread together is different than its use as a spear. “i
The first scorer was following the check sheet more closely. }r
Consequences sdministration ~{u

The mimeographed sheet bearing the single consequences problem gnd
the simple directions for responding was distributed to the subjects. -
The examiner read the material aloud while the subjects read it silently.
This was an original problem, although the type has been in use for some
time (Christensen, Merrifield & Guilford). The problem and directions
for answering were as shown on page 87.
Linsequences scoring

The scoring of this test caused more concern than any of the others.
Tae fluency score was no problem, but attempts to rate responses for
immodiate or obvious versus remote consaquences had to be abandoned
because the judges could not reach agreement on differentiating cri‘eria.
It wa3 finally decided to make the quality score another measure of
flexibility, by counting the number of differsnt categories of consequences

that were representsd in each subject's responses. After considerable
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003

CONSEQUENCES

Yhat do you suppose would happen if a sudden, universal
matation should take place and henceforth all babies were

born with their eyes on.the top of the head? Writs dowm

as many conssquences of this change, both lmmediate and
long-range, as you can imagine. You will have five minmates,
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discussion end practice scoring of umsable protocols, a set of categor-

ies waz decided upone.

Men commbcces caaalld L2 TLd Yom P | wewnY
The scorsr rslisbility, bassd on s sample of 100 papers that were

rescored after a & week interval, was .75. This was, of course, for
category-assignmant eonzistency; the fluency measursment, based on the
totel number of responsec; was erreriess.

It is unfortunate that only ona consequances problenm was given, as
this pracluded a direct msasursment of test relizbility. On the basis
of the communality value, however, the relisbility of Consequances
Flexibility, is estimated to bs no lowsr than .80, and of Consequencas
Fluency teo be ne lower than .75, for the total sample., The derived
commnalities are given in Table 32 in Apperdix C.

Conseguences categories for flexibility score

1. Physicel effects (mutations, discomfort, injury).
2. Economic effects (hat makers bankrupt).

3. Attitudinal changes (rejection of mutants, later acceptance,
and rejection of current form).

k. Changes in physical world (devices for viewing, hat styles,
ceiling art).

5. Interpersonal relationships (difficultiss ond adjustmants
in face-to-face situations).

6. Seientific or medical attempts to effect & cure.

7. Personal adjusiments (hypersensitivity at first, heir and
posture problems, locomotion difficulty).

o5

8. Habit or intersst changes (bird watching, astronomy).
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Scering of a sample Consequences answer sheati

The responses of subject #003 which appear on page 87, were
scored as followss

Response Category

1 2
2

3 b
4 7
5 b
6 5
7 7
8 5

The Fluency scere was 8, the category (Flexibility) score was 4.
Word Meanings administration

Mimeographed forms were distributed and the following directions,

adapted from Getzels and Jackson (1962), were given by the examiner:
#You will bs shown some words on the screen, one at a times.

Each word has more than one mezning. You are to print the word when
it appears, and write down as many different meanings fo.r it as you
can., The meanings need not be written out in full; often a single word
will suffice. For example, for the word BARK you might write "tree, dog,
geal, boat®., These wcids refer to three different meanings of the word
bark; the cuter covaring of a tree, the noise mecde by some animals, and
a ¥ind of boat. The meanings were not written out in full; only some

werds te convey these meanings were glven".
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#"Your score will depend on the rumber of different words that
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you write (in this example it was four), and on the number of diffevent

time to write two words for bark, you would choose "tree" and "dog",

sayy rather than "dog" and "seal"™ because the former words exemplify

tue meanings while the latter are examples of ths same meaning."

The stimulus words were exposed successively for an interval of

one minute each. As each word appeared on the screen the sxaminer

announced the word and directed the subjects to print it in its numbered

place on the answer sheet. Thers was nothing to prevent the subjects

from spending more than a mimute on some words and less on othera.

They were, howsver, urged to work on the words as they becams available.

It was thought that the successive presentation of the stimuli resulted

in better distribution of effert over all words than presenting the words

on the mirecgraphed form would have doris.

Word Meanings scoring

On scanning a fow papers it was spparent to the team of scorers

that some subjects interpreted the task as one of "free sssoeciation®.

The directions had stressed the nsed to give alternate meanings of the

,; stimulus words. The intention was to have the subjects emit different
dictionary meanings in order to determine how versatile their operant
vocabulary might be. The words were mslected for having multiple
meanings; arm, for example has 26 different usages according to Webster.

Ths subject who responded tc the word port with “water, sea, ocean,

_ . land, harbor, ship, boat® gave but one meaning in the dictionary zanse;

His associations could be interpreted.as meaningful in the semantic. gsense s
indeed one could study msaning of concepts in this manner. However, the
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present approach wag differently songeived,; and {be directions called
for controlled associations. I% wwuld be gratuitous to sssume thai the
subject meant "port-hole® or "ieft sids® wher he wrote "ship®, given
the context in which the word sppears.
‘,“" It was expected that within a categery of msaning more than ons
L example might be given. For example. the word zgke may refer to the
) inclinetion of a ship's mast and also to the sppearance of 2 car that
o has its rear erd lowered. In both cases the meaning is ®inclinsd from
‘ perpendicular®, so 1 point wyuld bs scored for rumber of meaning
categories, and two points for fluency.
s When free asscciates were discounted, it was found that most of
- the responses were discrete in terms of meaning. The fluency score for
® a sample of 50 papers correlated with the mumber of different meanings
| (flexibility) at .99.
— The decisinn was made, then, to have but one score for Word Meanings.
This score would represent the total rumber of denotative meanings given
for the 10 words.
2 Independent scoring of 50 papers by the two scorers yielded a
reliability coefficient of .94, The average intercorrelation of scores
for the 10 words was .20. The estimate of reliability of the 10 words
combined as a single test was .72, as determirsd by the intraclass

correlation mathkod (Guilford, 1965).

Meaning categories for Word Msaning score

RAKE: tool; gather or draws level or smooth; slant or incline (include
car and ship here); roue; assemble or acquire; scan; bring to

Q lights comb through or sesrch; gunfire; claw or scratch.
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small smeunt; shert tdme; bridle; pep. of bite; moneys tcoth
en gears deill; cutidng sdge on tool; part in play; piece of
infermrtion; ®wfall fert, horse,

Not allowed: rables, testd, mszzie, animals.

ferelinbs protective devices and messurss {v.); protective
devices (n.)s %o rosdy a weapons -~ of a coat; slender
extenslen; slbow rest; hold or lead a psrson; branch of
servies: basebell; lemgth or distence; abstract usage (arm
of the law, morally ready crwself).

Kot sllowsd: soldier; part; spariment; gesture; & trads
name; appsase; parts of the bedy (l=gs, hand).

herbor; naven; placs of commercs; ocutlei; gun opening; gste
o desrs bearing; wine; opsn garsge; ship windows notion ef
carryings side { n. & v.); abstract usage {girl in every,
foreign places).

Not sliowsd: e¢oast] place namej encher; sea; sails glaass
wings company nams: busy place: ship; water.

hats ecover (n. & v.); top of mountaini to top or finish;
bedtims drink; explosive device; firseracker; fe put en
(rures)s papsr sige; slang sddress; capital letters top
of a wave.

Hot allowed: (ivil Adr Patrel; Red Cap; re<cap; C. A. Fo
(charge sccount).

throun; inclinstion or slant; to toss cr rozks baseballs
sep3 %line®; card game; masle, sounds blacky level of
activity; mineral; falls ®ides®: gut up 2 tent) help,

Not ailowed: pltcher; wvaiver; lew, highs hit,catch; drirks
aysisriag hurler,

color; cut (dvaw hloed); cul clsth; Zeltist; good sondition,
health: happlness (Wiickled pinkv); flower; baby zirl (wheve
it is in coniext of “pimk forv); & kind of ship.

Not allowsc; spacifls objocie that are pink; little Lingse
(Pinky)s & sound (ping or plink?).

arrangs or pul awuy in order; teol or device with raugh
surface; line up in oxders march in coluan; to manicurs; to
smooth objects; & cabinet; the recsrd; renk and =w-3 meke

a repers,

Not allowed: fabric {faille}; chisel; drill: nctebook.
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lock (ne & v.); to fasten together; fastener; eat hurriedly;
dash, dart; lightnings gun; shock; metal cylinder of hinge;
cloth; leave, abandon (--the partiy).

Het allowed: wad, hunk; foocd that lodges in throat.

carnival; averages; pleasant weather; light complexion; honest,
Justs attractive; curve of boat's huil; favored one("fair-
haired®); "inconstant cne (*fair-weather friend®); playable
(fair ball).

Not allowed: fere; fun; marks; teachers; skinj haixr.

Scering of g semple Word Meanings snswer shest

The responses of subject #12U4, which appear on pages %%
sl 98, were scorad az follews:

Stimulus word # of categories

RARE
BIT
ARM
PORT
CAP
PIICH
PENK
FLIE
BOLY
FAZR

ONwn v E SN

The swaz of the scores is 41, which is this subjset's score
for YWord Moanings., Another scorer gave 39 peints to this paper, indicate
ing scmo dlfference of opinion concerning the mmber of categories
repregsntad.

An example of associations that do not invelve & mumber of different
catogories of meaning is seen in the responses tc RAKE. Hers there are
enly two msanings of the word; the verb form (to rake things' <ad the
noun (& tool)e Similarly, "roses, fever, blushing® all ha%: .ne connow

tation of ths color pink, for which "red and white® was credited.




Raw e

\e_mvo,s\ C.oﬂl-\ 3;%\(&) %\'&M \ Seol ) """l )

m 2. (31 +
hovse Joﬁ, Animad, sma Ml eav-\\de_ W\\MfWW
part W\ a ?\o.j

e [(PoR
Wi | o bouy “5‘\\\\13 +va&c. Cove, SMJ‘W
\A)\M:i\ng' de.@;wam& & M’Nﬁ

> apP




1M | 95

m%?:j;)) (O\OJUQ' \Q&Se)baﬂ MGe € D.oau

oX Steme oy smuﬁ.u,.g Hczo, (‘l

-

7 ?i N ¥
gaél @l wm Yoses babt( 3"‘"‘5 ('M
W\J\\V\“ ‘QQJM(, ww sz.( z.ommumsfw

® 8. (— (‘Lﬁ_
-I-oo\ | xasp o V\mi'(f.i Stovel awa.a], u&mr
Mmasreda w N S\N\f\z ow O ‘Q'\-U-a %"i}—. ﬁ(UJJ

- {Bol_x

\mvsvfs sSCYew dv ur, rud“ })kuu:, wa_,j

e,ma'm, Q@a& G.uﬂu-\ %ua,auﬁ

0. F4C
\Mm,o\r Cw\v\\\/a_o (,Quu,, @Mm-(> baschpast 6

S\}OY&S M\ N , blonde havr




96

Creative writing task administration

The description of administration procedures given in the bedy of

Aant 1e anfflalanéte d-l.-.l e~ " __

ﬂv?'-- -y DWW b ALVATILV.

ds Turther consideration

Creative weiting task seoring

Deteiled instructions to the judges sppesr in the bodv of the report,
ard will not be repeated here.

The judges met to discuss the problems invoived in rating the
protogols for creativity. The instrustions were gone over in detail,
snd several unusable papers were read and scored in concert. Implicit
bases for rating the essays were, as far as possible, made explicit.
Group discussion helped the judges to feel that they were approaching
the task in a similar manner, that they were looking for the sams
qualities in the papers.,

The extent to whick they did, in fact, agree on the actual Judgments
is shown in Table 28.

TABLE 28
INTERCORFELATIONS OF ESSAY TOTAL SCORE RATINGS EETWEEN THE JUDGES
(Total sample; N = 417)

Juiiges 1 2 3

l. Msle English Teacher
2. Female English Teacher 54
3. Male Psychology Teacher 58 58

4. Female Elemantary Teacher 48 51 52
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Judge #3, the male Psychologist, made ratings that had the highest
intercorrelations between the Judges. There is no indication of any
systematic difference in rating by the Englich instrusctors, comparsd
with the other judges. Both English teachers had several years of
exparlence in teaching Composition to college freshmen. Whatever
factors operated to produce differences in judgments of creativity were
unrelated to the occupations of the Judges.

, Scoring of Creative Writing samples

The pages that follow contain several protacols of TAT and Veil
easay.s. Tabls 29 shows the ratings that each of the Judges gave to

each essay.

TABLE 29

RATINGS OF TEN SAMPLE ESSAYS BY THE FOUR JUDGES

TAT Veil

Protocol Judge 12 3 4 1 2 3 4
003 3 4 4 4 b4 4 3
369 3 2 3 4 b 4 4
504+ 2 4 & & | 4 o3 3 4
116 3 4 3 4 2 3 &b B
235 3' y 3 2 b 4 4 3
167 L 4 4 4 1 & 1 2
543+ b 4 3 4 2 2 2 2
093+ 3 4 4 3 1 2 2 1
233 2 & 3 2 b 4 3 &
251% 3 4 2 2 b 4 4 3
338+ 3 4 2 2 3 4 4 4
Sum 33 82 35 35 | 33 3B 35 3%

Note. - *indicates male subject

. -~ P ORI Py C A
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These subjects had the highest total essay scores (TAT + Veil) in
the study, It was found that Judge #2 was consistently more lenient
thon the others. The discrspancy in ratings of #50% TAT may be due in
part to the content. Judge #1 was a ministerial student as well as an
instructor of English Composition, and his roles may have conflicted
in this instance. The discrepancy in #167 Veil reflects the greater

- leniency of Judge #2.

TAT Essays

Subject 003, female

The little boy‘s name is something hidecus iike Egbert, or
Kamshoff. He hates his Aunt Agnes because instead of giving him
a machine gun, or a official Dick Trecy moon-meid honting cutfit
or a copy of Candy for Charuka, she gave him o Stradivarios viglin,
He wanted to get back at her so he practiced and practiced. KHe
became so good at playing Mozart's Violin gconcertos, that his
dea™ mommy took him to that nice Hartt School of misic where all
the instructors gasped with astonishment when they heard this
budding young genius. He became so very famous that those terribly
cultured peopls at the Mstropolitan Opera House asked him to be a
guest permourner with Bob Dylan as his accomplanist, Naturally he
accspled this delightful offer. -

In this picture he is sitting in the industrial arts room at
Exster (where he was gladly accepted, even though he is only 7,
because of his telent). He is trying to figure out how on earth
he can get that bomb he just made into the damn fiddle and give
it to Aunt Agres with having to take off the strings.

Subject 369, female

Johnny had taken violin lessons for many years and enjoyed them
a great deal. His family was however very poor and could nc% afford
to buy him his own violin and so he used someone elses for his
lesgons. Soon it was annoying to him because whenever he felt 1iice
playing he couldn't, Finally Johnny became desperate and stole a
violin from the .tore window that he passed every day. It was his
at last,

Unfortunately he was soon accosted and we see him here being de-
tained in the police station. Sargeant ORellly felt sorry for the
boy - he would be sharply reprimsnded and kept under surveillance
for a year to two yoars. Then the sargeant formulated a plan and
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put it to work. He collected zonsy from as many psople as he
could and bought the same violin for Johnny. Meanwhile the

boy was at the station fretting about what his parents wouid 88y
whon they found out. Then Mr. Smith from the store came in and

'said that the boy hadn't stolen and had actually paid for ite

Subject 504, male

"Jesus Christ® ma, I tell you I've got to g0 go to the john.n

See this is the bid. Lenord was born in a small mining town
near Pittzburg. A1l his 1ife his mothsr nas been pushing hinr in
to doing creative things; Giving him tests, you know the kind
where you see a picture and have to write something creative.
Well any way, she (his mother) got on this culture bit and told
Lenord he wasn't to move from the tsble til! he could play "Roll
over Baby" by the Rolling Stones

Well Lenord got sick; too much candy and he's got to make it
to the toilet seat, but his ma says “No#,

You see, actualiy Lenord hasn't any legs so his mother would

have to help him; and he is already stinking up the place. End
of the game,

Subjest 116, female

Past, preseat, future

This is young Bach. His father has told hime he must bscoms
& great violinist...tonight. Young Bach has been sitting here
in this same sest all day. It is now two in the morning. He
1s day - no nightdreaming abeut a planet where all 1ittle boys
naturelly can play well. It just so happen planet IR has just
decided to contact sarth men by telepathy, They will choose
young Back. They will use his body as the home of these great
beein waves. Soon they will enter other homs-bodies. The mind
of young Bach will gone on sleaping in his world of never never
land. When morning comes he {Bach) will bs creative but the
turn boy will be on a parellel world. Soms day the waves and
worlds will cirecle around and perhaps connsct or tangle.

e Subject 235, female

The boy's father is a concert violinist. He has told his
son that it is in his nature to be naturally able te play the

?"" vielln; in order to get hin tc practics. Ths son cannot under
S stand this. He is unable to play. He feels he has let down his
i father. He feels that he is mentally uncapable of playing and
nw thus takes to daydreaming. In his dream he finds himself trapped

within the walls of a monstrus violin; all of the strings are
@ whispering: ®Flay. Play. Play or you will never escape",




Subject 167, fensale

Another sequence in the life of Walter Mitty - dashing,
debonair, man about town, violin soloist at the Philarmonic

Symphonies hig opsning night,

With all the craze over the "Bedbugs","S1ipping Rocks", and
"Insscticides” the Phillies are losing fans and noney. "Yeah!
Yeah! Yeah!" music is sweeping Besthoven into becoming another
has been. The audience is rough out there tonight. booing,
hissing, turning up their trsnsistor radios, blasting out the
latest hit craze.

It's all up to you Mitty. You've got te swing the pendulum
tonight and bring the world back to Buch. Strong grip! No!
no blindfeold, thank you. Crush out my cigarette. This is it!

Subject 543, male

In 1898 o small boy wanted s viclin. He lived in Cuba with
his father and uncle.

Although his father was poor he decidsd to give his son the
instrument.

With the ald of the uncle, the father constructed s bomb
vhich would ge off 20 mimites after the tining device was
activsted.

In the middle of the night the father & the uncle boarded o
US warship in Havana Harbor & robbed the safe of the payroll,
In the safe they activated the bozb and then left the ship,
leaving the bomb on bosrd.

The next morning they took the monsy to town and bought
a Strativoriers for the boy.

When they returned home they shewed the boy the vielin,

He, in turn, showed them a rewspsper with the headline:
U.S.S., HAINE BLOWX UP IN HAVANA HARBORS

Subject 093; male

A few hours ago, this boy was subpesed to have z vieolin
lesson. While his teachsr (a very beautifnl young blonde)
was on her way to his houss to give the lesson. On her vay, she
mel a young man whom zhe was sttracted to immedictely. 3She fell
in iove, married, and then errived late to teach him nhis violin
lesson., Upon learring this ho becsme very upset bscsuse he was
sweet on her - he began tov ory. She left without giving the
loszon, and now he 48 sitting their waiting for the strings to
dry because he had cried all over them, What he dossn't know

is that as the strings dry, they will contract and break his
vielin, his lazt memory of her.
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Subject 233, female

This is the story of a young boy who comes from a long
line of musically inclined people. Both his parents are concert
solists and his older brother ie ourrently the toast of ths
town bscause of his adeptness at the piano keyboard.

This young boy however has no interest and apparently no
talent in the field of misic. His parents have insisted
however that he study the violin, foday was supposed to be
his lasson day, but he so resented having to go, and so feared
hs would not be as good as his brother, instead of going he
pulled the sirings off the violin and went home. He is now
home waiting for his mother to arrive. He plans to tell her the
violin has broken by accident, but he's afraid she won't believe
him, Worse than not believing him she'll only have the violin
fixed and he'll have lessons next wesk. He'd like to tell her
that he dcesn't want lessons but he doesn't feel she'll urderstand.
He®s right «== She won't!?$

Subject 251, male

Music had been 4ike's great love since he reasoned enough
to select preferences from his generalized baby. Mike's fuamily
play good music in his room when he vas a baby and he's been
listening ever since.

But Mike is a bright boy and he wants more than Just passive
participation: he wants to recreate the beautiful sounds he's
groun to love and admire.

Today, as Mike's lesson day on the violin, is very special
to him. He is learning fast and loves the powers he feels
developing in him...

On the vay home Mike meets his friends who laugh and Mike
now mast make his cecision. He doesn't know what to do so he
Just siis at home staring ard thinking...

Subject, 338, male

There it was, a bsautiful summer day. It was the first
time all week that it didn't rain and luckily enough it was
the day of the championship game. Bill woke that morning and
ran to the widow to see what the weather was like. He immediately
broke into a big smils.

He then ran downstairs and ate breakfast. He didn't eat
mch though because he was just {o excited. He grabbed his
glove and made a bseline to the front door, but only five
steps from the door he hear a ory from his mother. Bill, she
said, "where are you goingi®, "Don't you remember you have to
practice your violin this morning. A look of shock came over
his face. He pleaded but his mother stocd firm; and Bi1l
walked to his roonm.
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L Veil Essays
Sudject 003, femsla

Unknown to amrone in the cangregatlon the minister hes e
dubious pest. Bofors he hscame = aéﬁer he was a card shark
and a gtn Fighter from New Orleans. Hs met a women in the
saloon and he fell ia love with her. Fe married her and she
begged him to put his guns gvay, howsver, he stubbornly
refused. As 2 result ks accidentally killed her in a guanfight.

' They had a child who was sent away to school and never saw hie
— father again,
& One day many msny ysars later this exiremely religious man
was visited by an angle of God who told him that his son was
: searching for his father to rsvenge his mother?s desth. The
mnister, if he made & sorifice to God, would be spared the
~ agony of meesting with his enraged son. The miniater decidad
to wear a black veil ovar his facs and suffer from the curiesity
of the people in his church. He was never to take it off ard
i never to tell anyone why he had to wear it, His son searched
and searched and wus led off the track but eould rever understand
why he couldn't find his father - to tell him he forgave him.
God's punishment was letting the man belisve that his son
O hated him - and never iet him see hinm. |

Subject 369, female

Everyone watched Reverend Josephs carefully during those
weeks. They were suspicious and wary of this man of the cloth
who chose to appear in their midst wearing a black veil,
Speculation was running wild throughout the town. Soon ptopls
began to avoid him. "What has happened?®, everyone asked.
Tension mounted to the point of hysteria and every sundey became
= a time of fear. The Reverend became savage in his spseches and
B cursed ard belittled his psorie,

Then a Sunday came when the Rsversnd did not appear in
church. The small congregation waited for his violent entrancs
to be repeated as it had many times before. But their vigil
was to no avail. They left quistly, a faw of them munbling

L)
. SR

Cty

© about this strange action, when suddenly from behind them, in
« the church, there was a scream of agony, a thud and silencs

- once more.,

e They never krsw why he had hung himself, still with the

. black veil covering his face. No one even dared remove it,

They buried him with it still over his face and wrote on his

grave stone ~ "HERE LIES REVEREND JOSEPHS - A Man of two
clothst




Subject 504, male

"Days and nights are different eyes caught at midnight in

a dream, all my thoughts are all pursued through a wirdow
ior a sign.,v

The town I came from wasn't a rich town and it wasn't a
poor town; it was a dying town. I had never known my father;
mother said hs died during the war.

It was cold; very cold this time of year, especially for
Missiszippi. One morning I awoke from the threshold of my
dresms; stols quietly into the right and ramoved from the
dark hidden archieves of a chest; a thousand lost memories.

Mther was long dead; I had never visited "Her® room till

- noWe I forrd a dust covered letter... "John, your father was
& slave.®

Subject 116, female

The minister is a priest. In his second year of geing to
a seminary school, he fell in love with aprotestant agnosticn
girl. Their love was a hopeless love and tempted the fates;
but never tre less, it lasted far many years. She stayed
unmarried for many years and faithfully corresporded with him.
At last she could wait no longer end she got married at the
age of 60, The minister-priest’s love never ended, but he
wore a black veil from that time one. She was dead to him
and to God - (She married a Jewiszh Rabbi), ’

Subject 235, female

The minister feels himself to be one of God's Helecth?, He
enters into & parish in which the sins of the pecple gre such
a heavy burden the parish is one of total corruptness,

The minister's ideal of self-perfection cannot place this
vulgarity into his complete whole, this with the use of a
black veil, he shield hie self-perfection; his purity, fxom the
black corruption of the world outside. His pulpit iz alsoc
screened from the rest ¢f the smsll church. No one is sver
allowed to come near hinm. ’

Pride in his self-perfection drives him from the parish
in search of a town, of a society worthy, pure, enough to
admit his pressncs. ATTiving at a set of large golden gates,
he is greeted by a man nsmed Peter. He must in ocrder to enter,
remove his veil. Peter 1ifts the veil, and the rest of the
clothing falls to the grouwnd. There was emptiness. Nothing
existed, for on earth, nothing is psrfect!
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Subject 167, female

The minlster wore this black veil in an effort to get
across to his congragation the idea that his expressing of the
religion was not to be associated with the men. His ideas were
not his own but that of ths Bible and thus he shouid not be
associasted with them. The black weil did; howsver, isolate
him from’ the rest of the commnity and zet him apart from the
average man 3o he defeated his own purpose.

Horal, us iicrin oral antissptic and stop watehing those
crasy commercials on television.

Subject 543, male

The mirisier of & 3mall town is expected to present zn
exemple to his congregation. This minister was prasenting
to his congragatien the veil, which symbolized hipecrisy. @He
. folt that eltheugh the peorle of the tewn said ard did one
- thing, they really theught anothasr. Thus, they were hiding
‘ bekind the veil of hnipecrisy.
Take for exampls one Mr. Annelida. He was 2 worm of
& man. Although he t{reated the children of the town as
something t» find fault with, he really felt that he was being
(5] discriminsted agazinst by Ged bscauss he and his wife econldn't
produce childvren.
It 1s this type of character that the minlster was trying
to point out to the congragzetion.

Subject 093, male

<k The reason the minister wore the vsil over his head is

S becauss his wishes to symbolize the spirit of his concregation.
i' The pecple of his church axe people who stiend eut of

; habit and not of desire to worship. They file in, simg, sit,
and half-pray, and leave as soon as the sarvice 4s finlshed.

: They donate little money even though thesy are rich.

[ . The activities ths church tries to parformy such as foed
) sales, plcnies, eto, usually feil becauss no one is interested.
i Therefore the minister, wishing to shame the peopls of his

concregetion, wore the black vail to symbolizs his congragation's
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Subject 233, female

Minister: Black Veil.
That morning the minister appsared veiled in black. Why?

- atvmmnsdTon tom o cmmen weacaTd LY
the congregation asksd. Por what WHEGRLYy roadson wouua wnae

-

minister appeer in this fashion?

One morring the congregetion finslly found the reason.
It was Sunday; and the minister was in the pulpit vield as
he had been for several menths. A young girls barged into
church and headed straight for the altar screaming violent
curses.at the minister. The parisheners were aghast. This
Jeung wenan was re ordinary maiden. She was the town tramp,
ard she was obviously pregnant. Never bafore had she dared to
enter church - but now! Vhy.

The girl’s curses became more *utelligable. They were
aimed directly at the minister. fThe congrogation was stupefied.
Thls prostitute was accusing the minister of being father teo
her unborn child?

She ran toewards the minister, elawing at him like a wild
animal. She ripped at his veil covering. Once it was snatched
of the ugly blister-like sores surroumding tiw minister's mouth
could be seen by everyone,

The minister turnsd helplessly to the girl, - tears filled
his oyes; shame was written on his face. But ¢11 the young
tramp did was laugh hysterically -- "You'vs got syphiiliasil
You've got syphoee

Subject 338, male

Why? Waai wes the reeson for the blaeck veil. To fird out
we must ge back tweniy-thres years when the minister was twentyfive.
It was then that he wss pleced on this planst by his psople from
the plemet Zyrsgix. His real neme i3 Zsore wWinnypister. He was
placed here to plint thy seeds of a great migration to his planet
by the peeple of Harth. ihen he came he was given human charicter
istics; but now after tweniy-threo years the Earth's atmosphere
hed staxrted to cause irregularities in his system and his face had
started te turn bright blue. He alvo receilvsd word that his planst
“hed eyn destroyed and his pecrle wore snslaved by the pecple of
the planet Oyria, so hs had no whers %o go but spand the rest of
his existence, which was slowly diminishing on Earth.

Subject 251, male

Charles Durwin's attacks on accepted knowledge were not attempts
: at disfiguring religion; but with progress, old institutiens suffer

= ard so it was with religion.

[ Harold Doubleday, a minister of 20 years service, loves to

B @ read. His reading proved a tsst for his faith and strergth of

K spirit. Darwin was to become a central figure in that long term

5 tempting of the devil of new ideas.




R ik eaiisidiiiid U

A 0 S R
Sl ki PRV TP T- SRY  A tandy

106

Sabjeet 251, maie (Contirmed)

Harcld reed Dorwin with o olosed heart hut with a sserching

mind, and hs believed. He felt that God was loosing his plage
on the earth of rationsl logical men., God! Hareld thought,
*I've been wasting 20 years of wy lifeN...

Securdity is important to an 0ld man and Hareld couldn't
renounze his religion; but he waes basloally honest and felt
tbe need of demonstrating his long staniing hypoerusy witheut
erdangering his position in the sozmunity.

Alergeries had sluays intrigued him and he struck upen
using a veil as a symbol of his hypoorisy. A3 Hareld gained

some comfort in the knowledge that him congregstion would slweys
verder at his actions.
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APPENDIX B

Frequency of Anagram Responses to Stimulus Word Generation
(Table 30)

Thorrdike-~Lorge Ratings of the 200 Anagram Words for Frequency
(Table 31)

Missionary Plot ilitles

Fox Flot Titles




FREQUENCY OF ANAGRAM RESP?NSESBEO)STIHULUS WORD GENERATION
N = 542
rat h77 an 96 oat 24 goner 6
ration 414 rent 95 tog 24 ting 6
ton 391 are 91 irate 23 ago 5
near 381 grata o ircn 22 argon 5
rate 360 gain 90 region 22 orange 5
nstion 352 tire 87 groin 21 orate 5
tin 348 teen 85 into 21 nitrogen §
tear 342 nine 84 tang 2] roe 5
gone 330 tore 84 tine 21 anger )
on 330 age 83 ore 19 eager 4
ten 299 noy 81 negation 18 enrage 13
ate 289 neon 78 roan 18 iots L
not 284 ant 70 ire 17 ogre L
at 279 gent 70 nit 17 re L
get 265 green 69 rating 17 regent %
tan 261 torn 65 tanner 16 agree 3
eat 252 rig 62 tare 16 anion 3
net 248 goat 55 genera 15 ergo 3
ran 247 grain 51 engine 14 garnet 3
tar 246 art b7 nearing 14 girt 3
neat 233 or Ls toga 14 organ 3
gone 232 tier Ly tong 14 orient 3
no 229 toe 43 anon 13 toner 3
gate 212 tenor 40 ex'e 13 aedn 2
tag 202 air 39 gat 12 aero 2
era 201 rant 36 nog 12 agent 2
gear 184 - greet 35 rein 12 anoint 2
it 182 ring 35 gilant 11 antli 2
in 180 enter b inner 11 gar 2
none 177 earn 32 range 11 genle 2
gin 171 rote 32 tinge 11 igrore 2
got 170 tree 32 eating 10 tango 2
ion 169 gore 3l ego 10 trig 2
ear 168 grin 30 gee 10 ante 1
tea 162 tee 30 nee 10 earning 1
“Tnete 160 negate 29 reign 10 erg 1
rag 160 non 29 tearing 10 eta 1
tone 153 rite 29 tern 10 genet 1
great 145 groan 27 ti 10 giro 1
rein 144 riot 27 genre 9 granite 1
to 137 tiger 27 ear 2 inane 1
go 123 eon 26 ornate 9 ingrate 1
nag 121 grant 26 inn 8 integer 1
one 111 negro 26 innate 8 inter 1
gnmt 108 rang 26 noting 8 intern 1
ratio 108 eaten 25 trio 8 ort 1
train 108 inert 25 neater 7 ranting 1
tie 106 galt 24 ratain 7 renting 1l
rot 104 grit 24 atone 6 ret 1
rage 101 nite 24 eater 6 toning 1
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TABIE 31
@ THORNDIKE-LORGE RATINGS OF THE 200 ANAGRAM WORDS FOR FREQUENCY
o 1l Point 2 Points 3 Points
: RANG 25 | ARON 0 NEATER O
AGE AL RAG 28 | aAyR - AA RANGE A |AERO 0 NER 0
AN AL RAGE 49 | ANON 22 Rayr 1 AGENT 40 NITROGEN 12
ANT 38 RATE AA | ART AA BRATING 1 1 AGS  AA NOTING O
ARE AA RAN AA REGION A | AGREE AA
AT M RAT 37 | EARN A REIN 25| ANGER A OAR 11
aa ATE A RATE AA | EATEN 13 RIng AA | ANION 0 OGRE 2
, RATIO 11 | ENGINE A RIOT 14 ANOINT 5 ORANGE A
EAR AL RATION 8 | ENTER ma RITE 10 | ANTE 0 omptR 0
EAT AA RENT 23 | EoN O ROAN 2 [ ANTT .3 omgaN 48
, ERA 14 RIG 6 | ERE 35 ROTE 1| ARGON O ORIENT 12
— ROT 8 - ATONE 2 ORNATE 2
GAIN AA GAIT 9 TANG 1 ORT 0
GATE AA TAG 7 | oar 0 TANNER 7 | BAGER 39
. GEAR 9 TAN 14 | GENERA - o TARE 1 [ EAGNING 6 RANTING o
e GENE O TAR 10 | GmANT 4 TEE 1] EATER 3 Rg 0
e GENT 1 TEA A | GORE 7 TEMGR 6 [ EATING O REIENT 6
! GET AA TEAR AA | GRAIN 3 TIER 3 | EGO O REICY 4%
GIN 9 TEEN 2 | GREET 4 TIGER 30 | ENRAGE 6 RENTING O
GNAT 4 TEN M | GRANT s TIé 0 | zrg O RET 0
GO M TIE M | GRIN 23 IINGE S | ERGO O RETAIN 36
GOAT A TIN 36 | grIT 5 T0E 35| ET4 0 ROE 4
GONE AA TIRE AN | GROAF 3% TOG 0
GOT AL TO AL [ GROIN 0 70624 1 | GaR 0 TANGO 0
GRATE 13 TON 49 TONG 6 | GARNET 2 TEARING 0
GREAT AL TOME A | INERT 5 TREE AA | GEE 6 TERN 0
GREEN AA TORE 24 | INTO ar GENET O ¢TI 0
; TORN 34 | ATE o0 GENIE 1 TING 1
- ION 1 TRAIN AL | IRE 1 INNER GENRE 1 TONER 0
| IN A IRON AA GIRO O TOoNIMG O
- IT AA GIRT 4 TRIG 0
;' NEARING 0 GONER 0 2
; NG 5 NEGATE 0 GRANITE 15 5
g NATION AA NEGATION 1
NEAR AA NEGRO .47 IGNORE 17
NEAT 29 NIT 0 INANE 1
2 NEON 0 NITE 0 INGRATE O |
p NET A NOG 0 Im 27 i
NINE AA NON 7 INNATE 2
s NO ax INTEGER 1
T NONE AA OAT 23 INTER &4
- NOR AA OR AA INTERN 1
§ NOT AR ORE 18 IOTA © o
'& NOTE aA '
- ON AA d
CNE A4 =
’ @ Note. ~ AA words appearsd 100 or move times per milise,

G- A vords 50-99. Mumbers are frequencies per million, and zero (0)
. hers means that the word appeared less than once in a miliion,
l-point words were found by 10 per cent or rore of the

gggge?‘t; ms{&bg;cfgsszzggénzsﬁegycgnghrough 9 per cent, and 3=-point words
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20,
21.
22,
23
24,
25,
26,
27 .
28.
29,
30.
3.
32,

33.
3.
35.
36,

38.

MISSIONARY PLOT TITLES

A BOILING LOVE AFFAIR

A BURNING SITUATION

ACCEPT A "DISH" OR ERCOME ONE
A FINE KETTLE OF SOUP

A GOOD DINNER

A "GOOD® MEAL

A HELL OF A SITUATION

A HOT PIOT

A HOT SPOT

A HOT SITUATION

A HOT TIME IN THE JUNGLE

A HUSBAND FOR DINNER

A HOT PREDICAMENT

A HOT TIME IN THE TOWN TONIGHT
ALTERNATING WAYS TO GET YOUR MAN
A MAN IN HOT WATER

AMEN

A MISSIONARY FOR DINNER

A MISSIONARY: HIS POT AND HIS PRINCESS
A MISSIONARY IN HOT WATER

A MISSIONARY'S STEW

ANY VEGETABLES?

A POTTED PLOT

A PRINCESS IN TIME SAVES NEIN

110

A QUESTION OF JUMPING OUT OF THE PAN INTO THE FIRE?

A RELIGIOUS FEAST

A SHORT LOVE STORY IN ONE ACT
A VERY HOT DAY

A WARY GOOD BYE

A WARM PROPOSAL

A WARM SITUATION

A WHITE COLLAR LINNER

EEAUTY AND THE PRISST

BETTER BOIL THAN TOIL

EETTER BOILED THAN SPOILED

BETTER COCHED THAN HOOKED

BEETTER DEAD THAN WED

BETTER FAYE THAN MATE

BETTER LUCK NEXT TIME

EETTER TO ES BOTLED 1HAN TC BE SCORCHED
EETWEEN HELL AND HOT WATER

EETWEEN THE DEVIL AND THE DEEF BLUE SBA
BOIL CR SOIL '

BOILED AGAIN

BOILED BUT UNSPOILED

BOILING HOT

BOILING OVER WITH PRIDE

BOILING PROCEEDS GO TC CANNIBALS

PV Mol 2
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49. BUBBLE, BUBBIE, SIN AND TROUBLE

50. BUBBLE BUEBLE TOIL AND TROUBLE, OR MARRTAGE
51. CANNIBAL GAPERS

52. CANNIBAL STEW

53« GCANNIBALS DELIGHT

54. CHANGES ARE NEEDED IN THE MODERN CHURCH

55. CHOICE OF POTS

56. COOK OR BE HOOKED

57+ COOKING MORZ BUT ENJOYING IT LESS

58. COOL IT BUDDY

59+ DECISIONS....DECISIONS

60. DEDICATED DEACON

6l. DIE-HEARTED

62. DINNER FCR ONE

63, DISCRIMINATION IN MISSIONARIES?

6t. DOES HE OR DOESN'T HE?

65. DON'T BE FUSSY, BROTHER

66. DON'T PLAY WITH YOUR FOOD BEFORE 10U AT IT

67. DOUBLE DOUBLE TOIL AND TROUBLE, FIRE BURNS CALDRON BUBELE
68. DOUSE THE FIRE I WANT CUT

EITEER EOOKED TR COOKED
70+ EVERY CLD MISSIONARY HAS A POT

7le FEAST FOR A SUNDAY AFTERNOON
72 FIRED TO HEAVEN '

73 FOOD FOR THOUGHT

74. FOOLED CANNIBALS--HE WAS A FRIAR
75« FRENCH FRIED FIESH

76. FROM THE FRYING PAN INTO THE FIRE

7?7 GOOD SUPPER TONIGHT
78. GONE TO PuT

79. HARD BOILED

80, HEART OR SOUL

8l. HE PEFUSED TO GO FROM THE FRYING .PAN INTO THE FIRE
82. HE WHG REFUSES--LOSES

83. EE'D HATHER BE MEAT THAN MATE

84, HEATED DECISION

85, HER MATE IS IN A STEW

86. HIS LAST RESORT: A STEW

87. HOT IN THE POT

88. HOT IS MY LOVE

89, HOT POT OR A ROOMMATE

90. HOT UNDER THE COLLAR

9l. HOW TO GET YOUR MAN

92, HOW TO MAKE A GOOD MEAL AND STILL STAY SINGIE

- -~ PP “%ﬂm"%ﬁ'ﬂﬂhl ;.
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98.
99.
100.
101,

102,
103,
10‘#.
105.
106,
107,

108,
109,
110,
111,
112,
113,
114,
115,
116.
117,
118,
119,

120,
121,
122,
123,
124,

125,

12¢€,
127,
128,
129,
130.
131,
132,
133,
134,
135,
136,
137,

HOW TO MAKE MISSION STEW

HOW 7O REFUSE A GIRL EVEN WHEN YOU'RE HOT

HOW TO SERVE YOUR FELLOW MAN

HOW YOU GONNA KEEP °EM OUT OF THE POT AFTER THEY'VE

SEEN MARTE (PRINCESS)?

I REGRET THAT I HAVE BUT ONE LIFE

I TOOK THE EASY WAY OUT AND IT BURNED ME UP

I WAS GOING STEADY, WHAT ELSE COULD I DO?

I WISH IT WAS FRIDAY BY A SAD MISSIONARY

I'D NEVER BE ABLE TO WALK THE STREETS AGATN ONE WAY
R THE OTHER

I'D RATHER %® TATEN THAN BEATEN

I°D RATHER BOLi THAN SWITCH

I'D RATHER DIE THAN SWITCH

I'D RATHER PERCOLATE THAN TAXE A MATE

IT IS A FAR FAR BETTER THENG THAT I DO

I°LL SAVE YOU MY LOVE OR DON'T WORRY JOHN I'LL GET YoU
OUT OF THIS STEW

I°M ALWAYS IN HOT WATER

I'M IN A STEW!

IN A STEW

IN HOT WATER

IN HOT WATER AGAIN

IN PLENTY OF HOT WATER

IT ISN'T ALL THAT BAD

IT ONLY HYRTS FOR & LITTLE WHILE

IT'S A FEAST EITHER WAY

IT'S BEITER 10 BOIL THAN TO BURN

IT'S BETIER TO BOIL THAN TO BURN WITH PASSION

IT'S HOT WATER FITHER WAY

LAST RESORT

LAST SUPPER

LOVE DOESN'T ALWAYS CONQUER
LOVE DOBSN'T CONQUER ALL
LOVE IS NCT SO HOT

LOVE ¥E OR LEAVE ME

MAPRLAGE ON THE POT

MATE OR GHT ATE

ME A SOUTHERN BAPTIST, MARRY A NEGRO?}
MEAT OR MATE

MISSION ACCOMPLISHED
MISSIONARIES ARE GOING TO POT
¥ISSIONARY COOXS OWN GOQSE
MISSTONARY IN A HOT SPOT
HUSSIONARY IN A HOT TIN EOT
IISSIONARY IN HOT WATER
MISSIOHARY STEW

MISSIONARY STEWED

: P : o -
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138. MIXED MARRIAGES ARE NOT A GOOD IDEA
122. MORTIFICATION
1

MY ANCTN 1TAQ AAAYTN
- el CWUJ.:D U2 WWVLDLWY

141, NEW FOREIGN DISHES

142, NO CONVERTS

143. NO MALE FOR THE PRINCESS

<44, NO SENSE JUMPING QUT OF THE POT AND INTO THE FIRE
145, NOT ALL PRINCESSES ARE BEAUTIFUL

146. NOT ME SISTER

147. OJT OF THE FRYING PAN INTO THE FIRE
148, OUT OF THE POT AND INTO THE FIRE

149, ONCE A POT A TIME

150. ONE PRIEST TO GO

151. OUT OF THE FIRE INTO THE POT

152. OUT OF THE POT AND INTO wHE FRYING PAN

153, PASS THE SALT

154. PASSION POT

155. POT LUCK

156, POT LUCK DINNER

157. PCT LUCK MAN OF GOD

158. POTTED ROMANCE

159. POT-TICULAR MOMENT

160, PRIDE AND PREJUDICE

161. PRINCESS GETS MEAT INSTEAD OF MATE
162, PRINCESS PIEASE I'D RATHER DO IT MYSELF
163, POITING THE PRESSURE ON
16/, RARE, MEDIUM OR MISSIONARY

165. RATHER KEEP HIS HAND TO HIMSELF
166. RECIPE FOR MISSIONARY MUNCH

167. SEX POT
168, SHE ATE HER MATE
169. SHE MUST HAVE BEEN A BRAUTIFUL PRINCESS :
170. SHOT DOWN AGAIN

71l. BSMCKE GETS IN MY EYES

172. SMOKE GETS IN YOUR EYES

173, SOME LIKE IT HOT

174. SOME PEOPLE WOULD RATHER STEW

175. SOMETHING HER BEST FRIEND WON'T TELL HER
176. SOUP OR STOOP

177. SOUP'S ON

178. STALE MATE

172, STEW

180. STEWED TO THE GILLS

181. STGRY OF A SOUTHERN MISSIORARY IR AFRICA

- - pere . . e e A AT ——— et e s R 3% o e O T e
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182. STRUGGLE UP A LITTLE CLOSER

183. TASTY THEOLOGIA N
184, THANK GOD FOR ASBESTOS SKIN
185, THE BETTER OF TWO EVILS
186, THE BOLLED FRIAR
187. THE BOILING LOVE
188. THE CASE OF THE BOILING MISSIONARY
189. THE CASE OF THE COOKED MISSIONARY OR BOXYED AGAIN
190. THE CHOICE OF A LIFETIME
191. THE EASY WAY OUT
192, THE FIRE DOWN BELOW
193. THE FIAME OR THE FIRE
. 194, THE HARD BOILED MISSIONARY
) 195. THE HEAT BEFORE HEAVEN
166, THE HOT MISSIONARY
- 197. THE LESSER OF TWO EVILS
- 198. THE MAKING OF A MISSIONARY
T 199. THE MAN WHO CAME FOR DINNER
s 200, THE MAN WHO CAME TO DINNER
_ 201, THE MARRIAGE FEAST
; 202. THE MISSIONARY CAME TO DINNER
. 203. THE MISSIONARY POT BOILS
204, THE MISSIONARY WHO STAYED FOR A CANNTBAL SUPPER
o 205. THE MISSIONARY WHO WAS INVITED FOR DINNER
- 206. THE POT BOILS
207. THE POT THAT BOILED
208, THE POTTED MISSIONARY
’ 209, THE PRINCESS® STEW
2i0. THE RED HOT PRINCESS
211, THE RED MISSIONARY
212, TEE SAGA OF THE SOGGY MISSIONARY
- 213, THE STORY OF A DIEHARD
e 214, THE STEWED MISSIONARY
e 215. THE WATER ISN'T TEAT HOT YRT
5 216, THE WAY I WENT TO DINNER
= 2:7. THERE IS NO FURY AS THAT OF A WOMAN SCORNED
218, THEY°LL GET YOU IN THE END
219. T0 BB EATEN OR BEATEN
220. T0 BE HOOKED CR COOKED THAT IS THE QUESTION
221. TO BED OXk TO FROTH
222. TO BOIL OR NOT TO BOIL?
223, TO SUFFER LIFE--OR DEATH
224, TOO EOT TC HANDIE
225. TROUBIE EREWING
226, TYRUE 1LOVE NEVZR RUNS SMOOTH
227, THO TIPES OF ROT WATER

228. UGLIER THAF DEATH
22%. UNACCUSTOMED TO LIVING WITH ROYALTY




230,
231.
232
233
234,
235
236
237
238,
239,
240,

2l
242,

WELL DONE

WHAT A HOT WAY TO GO

WHAT A STEW

WHAT A WAY TO GO

WHAT TO DO IN A STEW

WHAT'S IN THE POT ISN'T ALWAYS HOT
WHERE'S THAT ECLIPSE

WHICH POT DO YOU PICK

WHO'S FOR DINNER

WHO'S GOOSE IS COOKED?

WHO WANTS A HUNGRY MOTHER IN LAW

YOU ASKED FOR IT
YOU CAN®T TAKE IT WITH YOU




FOX PLOT TITLES

A
A

3¢ A FOX IN 2 FIX
A

U 11 A SOUR HOUR

. 12, A SOUR LOSER

13. A SOUR SAGA

14, A SOURED THIRST

— 15. A THIRSTY SITUATION' MEETS A SOUR ENDING
— 16, A TRYING SITUATION

17. A WINEY TAIE

- 18. BAD DAY AT GRAPE VINE
19. BEYOND REACH
|\ 20. BITTER BACCHUS
s 21, EROAD JUMPER??

22. DIVINE COMEDY

o 23« FOXES WOULD RATHER SWITCH THAN FIGHT
| 24, FOX TROT
L 25« FOX TROT AND MISS
26. FOX WHO DOES NOT GET GRAPES GETS SOUR
27+ FOX°S FOLLY
| 28, FRUSTRATICN IS A BUNCH OF GRAPES
|

29. GRABRING GRAPES
30. GRAPE GRAPPLING
3l. GRAPES ARE FOOD FOR THOUGHT
32+ GRAPES GRAPES EVERYWHERE

. 33. GRAPES OF WORTH -

— 3. GRIPES AND GRAPES

35. GROPE FOR GRAPES

B 36. GRUESOME GRAPES

R 37. HAVE GRAPES, WILL HANG

N 38. HOW DRY T AM

| 39. HOW HIGH THE BRANCH

40. HOW I LEARNED TO HATE GRAPES

- 41, I CANT GET HIGH ENOUGH ON GRAPES
R 42. I'D SCONER ORANGES

Kt 43. IF AT FIRST YOU DON'T SUCCEED SKIP IT
a 4. IF AT FIRST YOU DON'T SUCCEED GIVE UP




59.

61.
62.
63.

65,
66.
67.
68,
69.
70.
71.
72,
73.
74,
756
76,
77,
78.
79.
80,
81.
82,
33,
84,

87,
89.
90e

86..

iI¥ AT FIRST Y0U DON®T SUCCEED TRY 4 NEW ANGLE
IT*S A GRAPE DAY

LA DOLCE VITA

LEAP AND LEARN

MANY A FOX GOES DRY

MISSED BUT NOT MISSED

NO GERITOL TODAY

ONE APATHETIC FOX

ONE GOOD LEAP DESERVES ANOTHER AND ANOTHER. AND ANOTHER

OUTFOXED FOX

SHORT FOX HIGH BRANCH
SHORTY

SOUR SUMMER DAY
SWEET OR SOUR?

SWING LOW

TANGLED TANTALIZERS

THAT WAS THE LUNCH THAT WAS

THAT'S THE WAY THE BRANCH EENDS

THE ATTEMPTED RAPE OF THE GRAFE

THE EFFECT OF HEIGHT ON THE TASTE OF GRAPES
THE FOX IS FOILED AGAIN

THE FOX THAT FAILED

THE GRAPE TEMPTATION

THE GRAFES OF WRATH

THE GRAPES THAT GOT AWAY

THE GREAT GRAPE GRABEER

THE HEIGHTS TO WHICH A THIRST CAN DRIVE YOU
THE HIGH BRANCH THE LOW JUMP

TFE MIDGET FOX

THE OLD FOX ISN'T WHAT HE USED TO BE

THE PURPLE THIRST

THE QUICK EROWN FOXeco.

THE RISE AND FALL OF THE FOX

THE SHORT FCX AND THE HIGH BRANCH

THE SCUR FOX

THE **SOUR®™ LOSER

THE SCYR PUSS FOX

THE SOURED FOX

THE TRIALS AND TRIBULATIONS OF A SHORT LEGGED FOX
THE UTTERANCES OF A WILD FOX

THE WHOLE GRAPE OR NOTHING BUT THE GRAFE

-TOO MANY GRAPES SPOITED THE FOX

WHO GREASED THE GRYPEVINES?
WINING OVER GRAPES
WITHOUT A LADDER A BIT SADDER

YE OLDE SOUR GRAPES TALE -~ A MORAL FOR MEN
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APPENDIX C

Communalities of the Factor Solutions (Table 2°)

Principel Factor Pattern for Divergent Thinking and Convergent
Thinking Veriables in the Total Sample (Table 33)

Principal Factor Pattern for Divergent Thinking ard Convergent
Thinking Variables in the Male Sample (Table 34)

Principal Factor Pattern for Divergent Thinking and Convergent
Thinking Variables in the Female Sample (Table 35)

Intercorrelations of Main Variables (Table 36) Totel
Intercorrslations Of Main Variables (Table 37) Male
Intercorrelations of Main Variables (Table 38) Female




TABLE 32

e

COMMUNALITIES OF THE FACTOR SOLUTIONS

Communalities (hz )

Total Male Female
Variables Sample Sampls Sample

Uses Fluency ~ +873 o759 873
Uses Flexibility 875 783 369
Consequences Flexibility 0802 e513 J791

Anagram Uncommon o7 787 .789

Anagranm Fluency .789 «733 .810
Consequences Fluency o753 «528 763
SAT-V ' . 69"’ . 61"0 07%

Woxrd Meanings «563 «578 «536
SAT-M «512 «518 e 539
Flot Titles Fluency 431 U468 402
Plot Titles Quality o129 «291 074

Note, - Total Sample N = 4173 Male Sample N = 117;
Female Sample N = 300,
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@ TABLE 33
R ‘
r. PRINCIPAL FACTOR PATTERN FOR DIVERGENT THINKING AND
= | _ CONVERGENT THINKING VARIABLES IN THE TOTAL SAMPLE
! ‘ Factors
Yariable r |l |m| w| v w
’ Uses Flexibility 761 | -438 | <055 | -318| 100 1-245
. Uses Fluency 754 | 470 | <062 | ~290 ) 160 |.216
' Consequences Fluency 671 § =093 171 sisl 007 | 061
o Word Meanings 606 | 271 | 212 | -277| 039 | %16
Plot Titles Fluency |31 | -29% | -250 | o0z2l-126 | 3m
Consequences Fiexibility 509 | -069 | 252 | 689 | o097 |-035
{@ Anagram Uncommon no 618 { -491 =027 | 102 | =035
= Anagram Fluency . 356 619 | =510 140 | 180 |-078
SAT-V w3 | 488 | 517 | -267 {-032 1 260
Plot Titles Quality 325 | o972 |-133 | o015 |-921 |-109
j‘; SAT-M 223 | so4 | sy | -090 [ -029 |-529

\ Nota. = Declials are omitted.
p SAT-V ard SAT-M are the convergent thinking vaeriablss.

N = 417




PRINCIPAL FACTOR PATTERN FOR DIVERGENT THINKIKG AND

CONVERGENT THINK14G VARIABLES IN THE MALE SAMPLE

Factors

Variable X I III IV v VI
Uses Flexikility 747 ( 469 | -070 377 | 000} 016
Usas Fluency- 731 ¢ <499 | <070 392 | 065 1012
Consequences #luency 698 | 156 131 <462 |-157 | -005
Word Meanings 080 305 149 0731 220 346
Plot Titles Fluency 579 | =268 | <247 | <177 | 290 | -G31
Consequences Flexibility 557 | =222 391 454 | =077 | =349
Anggram Uncommon 450 672 | -363 008 ! 059 {181
Anagram Fluency bhs | 637 =359 | OL1 | 111 |-314
Plot Titles Quality 413 7L | =503 001 |~782 { 237
SAT-V | I | 503 | 498 | -ous | 135 | 436
SAT-M 15¢ 325 622 k29 (%216 j-35%

Note. = SAT-V ard SAT-M are the convergert thinking variables.
N - 117

——




TABLE 35

!" PRINCIPAL FACTOR PATTERN FOR DIVERGENT THINKING AND
 CONVERGENT THINKING VARTABIES IN THE FEMALE SAMPLE

Pl

Factors
Variable I II I . v v
Uses Flexibility 766 | 433 | =206 290 | 114
Uses Fluency 764 |- 467 | =075 ~257 | 169
! Consequences Fluency | 655 | 064 | 177 545 | 063
. Word Meanings 573 242 | =375 -097 | 128
Plot Titles Fluency 505 | =317 160 ~145 |-278
N 0 | Consequences Flexibility [488 | 016 | 256 692 { 085
Anagram Uncommon 4o 589 387 =360 { 014
SAT-V 3k1 451 | 649 071 (=022
Anagran Fluercy 340 612 526 -209 { 080
Plot Titles Quali‘i".y 271 | 013 | -013 018 -915
: SAT-M .262 599 1 =302 142 1-035

Note. -~ SAT-V and SAT-M are the convergent thinking variables.
N = 300
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TABLE 36 123
# INTERCORRELATIONS OF MAIN VARTABLES
: {Total Sample, N = #17)°
1 2 3 & 5 €& 7 8 9 10 1
.
2 62
3 07. 11
| 4 09 15 16
5 21 27 20 13
6 13 20 =01 08 41
7 17 17 -06 06 19 33
8 12 18 15 16 23 24 03
) 9 02 08 4 11 30 05 -01 16
10 03 10 3 17 31 08 01 22 93
11 7 10 | 1w 29 1 10 22 ¥ 3
12 10 08 17 08 16 110 09 19 24 23 54

Note. - Decimals are omlitted.
Required for significance at the .05 level,
4 = ,10, at the .01 level, r = .13,
‘ The mumbered variables are named below.

1. Anagram Fluency 7. SAT=-M

2. Anagram Uncommon 8. Essay Total
3. Plot Titles Fluency 9. Uses Fluency
4, Plot Titles Quality 10. Uses Flexibility
; 5 Word Meanings 11. Consequences Fluency
‘ 6. SAT-V 12, Consequences Flexibility
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TABLE 37

INTERCORRELATIONS OF MAIN VARIABLES
~ | {Male sample, N = 117)

W © N O wn O F W N+

10
11

[

)

10

14
22

21
12
16
06
08
18
Ol

15

27
37
28

09

15
05
07
13
05

14
29
o1
=10

21
09

25
17
23
27
08

47
17
24
33

35
24

28
28
0l

22
15

16
03
02
00
1%

19
25
17
2k

93
ki
32

b2
35

Note. - Decimals are cmitted. .
Reqaired for significance at the .05 level, r = .18,

at the .01 ]..Qvel, r= .24.

1. Anagranm Fluency
2 Anagraﬁl Uncommon

3. Plot Titles Fluency

e Plot Titles Quality

5. Word Msanings

6 . SAT‘V

SAT-M

Essay Tetal

Uses Fluency

Uses Flexibility

The rumbered variables are named below.

7.
8.

Consequences Fluency

Consequénces Flexibility
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‘ : TAELE 38
g © INTERCORRELATIONS OF MAIN VARTABLES
(Female Sample, N = 300)
_‘;: .
) 1 2 3 & 5 6 7 8 9 1 1
‘ 1
| 2 | 60
; 3 ok 09
. 4 o 09 17 )
a 5 17 23 16 07
6 06 17 -02 120 39
7 2 22 -0 07 20 ¥
‘ 8 09 18 16 12 23 22 =01
P O 9 02 10 38 09 29 07 =04 1=
) 10 03 11 3 15 30 10 00 21 93
T 11 17 09 28 12 26 10 15 25 36 33
‘:_' 12 12 10 12 09 13 08 07 17 22 19 55
L'. Note. - Decimals are omitted.
Required for significance at the .05 level, r =,113
at the .01 level, r = .15.
The numbered variablas are nameq below.

. l. Anasgram Fluency 7. SAT-M
5 2, Anagram Uncormon 8. Essay Total
v 3« Plot Titles Fluency 9. Uses Fluency

Ik, Plot Titles Quality i0. Uses Flexibility

5. Word Meanings 1l. Consequences Fluency
) e 6. SAT-V 12, Consequences Flexibility




